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Preface 


The price break on the UNIX operating system for microcomputers and recent hardware 
advances have boosted the acceptance and popularity of UNIX for microcomputers. 
Consequently, there are students and novice UNIX users with computer skills but no ex- 
perience with any operating system. 

This book is for this group of users and students. It is neither an operating system 
book per se nor a UNIX reference book. It is a textbook written in a tutorial manner, in- 
tended as a teaching/learning tool in a classroom/lab environment. It is a book for intro- 
ductory operating system courses. It discusses operating systems concepts in general, 
leading into a presentation of UNIX and the UNIX environment. It covers the topics nec- 
essary for the UNIX user to function independently and do most of the everyday, routine 
jobs. It also gives readers a good knowledge base so they can move on to more advanced 
courses or books. 

I wrote this book relying mostly on my experience as a UNIX teacher. The organi- 
zation of the chapters is what I follow, and the examples are what I usually use in my 
UNIX classes. This book is an introductory book, but not a simple book. I did not try to 
change the technical aspect of the material through storytelling, nor did I use irrelevant 
stories to make the material lighter or more interesting. 

The chapters are short, and in cases where a topic requires more discussion, the 
material is presented in two chapters. The format of the chapters is kept the same as 
much as possible. However, consistency is sacrificed when the format is not appro- 
priate for presenting the material. 

Each chapter starts with a general explanation of concepts and topics. Simple con- 
crete examples clarify the explanations or show how to use the commands and are followed 
by more detailed and complex commands and examples as the chapter progresses. Each 
chapter ends with questions, a review section, and, when appropriate or necessary, prac- 
tical exercises for using a terminal are added. 

Chapter 1 briefly describes the fundamentals of computer hardware and software 
and explains basic computer terms and concepts. It discusses the types of software and 
moves the emphasis to the system software. It explains the importance of the operating 
system and explores its primary functions. 

Chapter 2 presents a brief history of the UNIX operating system. It explores 
the historical development of UNIX, discusses the major UNIX versions, and explains 
some of the system’s important features. 
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Chapter 3 explains how to start and end a UNIX session. Simple UNIX commands 
are introduced, and their applications are explained. The process of establishing contact 
with UNIX is explored, and some internal UNIX operations are discussed. 

Chapters 4 and 6 cover the UNIX operating system vi editor. After a brief discussion 
of the editors that are supported by UNIX, Chapter 4 introduces the vi editor, and presents 
the basic commands necessary for a simple editing job. Chapter 6 shows more of the vi 
editing power and flexibility by covering the more advanced vi commands and explains 
various ways the vi editor can be customized. 

Chapter 5 is the first of two chapters that discuss the file structure of the UNIX 
system. It covers the basic concepts of files and directories and their arrangement in a 
hierarchical tree structure. It presents commands that facilitate the manipulation of the file 
system. Chapter 7 is the second chapter about the UNIX file system and its associated 
commands. It presents more file manipulation commands, explains the shell input/ 
output redirection operators, and introduces file substitution metacharacters. 

Chapter 8 covers the shell and its role in the UNIX system. It explains the shell 
features and capabilities, the shell variables, and the shell metacharacters. Startup files 
and process management under UNIX are also covered. 

Chapter 9 concentrates on the UNIX communication utilities. It explains the 
UNIX e-mail facilities and shows the commands and options available. It discusses the 
shell and other variables that affect the e-mail environment. It shows how to make a 
startup file that customizes use of the e-mail utilities. 

Chapter 10 discusses the essentials of program development. It explains the steps in 
the process of creating a program. It gives an example of a simple C program and walks 
through the process of writing the source code and creating an executable program. 

Chapter 11 concentrates on shell programming. It explains the capabilities of the shell 
as an interpretive high-level language. It covers shell programming constructs and particu- 
lars. It shows the creation, debugging, and running of shell programs. 

Chapter 12 builds on the commands and concepts of the previous chapter and 
covers more of the shell programming commands and techniques. It also presents a 
simple application program and shows the process of developing programs using the 
shell language. 

Chapter 13 presents a few additional important UNIX commands. Disk commands, 
file manipulation commands, and security are the major topics of this chapter. 


New to This Edition 


I have received suggestions from my colleagues and from professors who have adopted 
this textbook to add other topics, UNIX capabilities, and features in this edition. On the 
other hand, I also have received suggestions to keep this textbook as is. You realize my 
dilemma. However, I made the decision to keep the book’s structure and level as in pre- 
vious editions and not to create a thousand-page cover-it-all reference book. 

This fourth edition of UNIX Unbounded: A Beginning Approach includes com- 
mands from the Linux operating system and its Bourne Again shell (bash). Some incon- 
sistencies have been removed. All known typos and errors have been corrected. All pro- 
grams have been tested using different shells. The end-of-the-chapter exercises and 
terminal sessions have been reviewed and new questions and exercises have been added. 
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Resources 


An instructor’s manual (ISBN 0-13-092737-6) is available for this book. It includes lec- 
ture notes on each chapter, answers to review questions at the end of each chapter, and 
test questions for assistance in preparing examinations on the material in this book. The 
following teaching resources are also available: Blackboard, ISBN 0-13-049828-9; 
Course Compass, ISBN 0-13-049829-7; Test Manager, ISBN 0-13-049826-2; and 
PowerPoint masters of figures in the text, ISBN 0-13-049820-3. 
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How to Read This Book 


If this is the first time you are learning about the UNIX operating system, I suggest that 
you start with the first chapter and continue working through the chapters in the se- 
quence in which they are presented. If you already know some aspects of the UNIX 
operating system, I suggest that you browse through topics you know and review the 
main points to help you understand the other chapters. Most of the chapters are interre- 
lated in the sense that your skills from the previous chapter help you—and sometimes 
are necessary for you—to go to the next one. 

A number of concrete examples clarify concepts or show different ways you can 
use a command. I encourage you to try them on your system. UNIX comes in many 
dialects and is also easily modifiable. This means you may find discrepancies between 
the manual and your system, and some of the screen displays or command sequences in 
this book may not exactly match those on your system. 


Typographical Notes 


Throughout this book, certain words are emphasized by using different typefaces. In the 
running text, bold words are UNIX commands or specific characters that you type on 
the keyboard as part of anexample; sans serif words are directory names, pathnames, 
or filenames; and italic words are keywords or terms being introduced for the first time. 

The following shows an example of a terminal screen. This is what you expect to 
see on your system when you practice the commands: 


The following is an example of the command sequences. Characters you type on 
the keyboard are indicated in bold type. The information on the right is a commentary 
on the action being performed on the left. This format is used when a line-by-line 
explanation of the commands or outputs is necessary. 

$ pwd[Return] . . .. . . . Check your current directory. 

Muspydavid® . . . . . . Yyowareindavid. 
$ cd source [Return] . . . . . Change to source directory. 
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Icons 


Icons are used throughout the text to draw your attention, list some features, or present 
action to be taken. Four icons are used throughout the text. 


Note 


UIT 


e Lists the important points 


¢ Draws your attention to a particular aspect of a command or a screen display 


a Flag 


¢ Draws your attention (flags you) to common user mistakes 


e Warns you of the consequences of your action 


() Computer 


¢ Shows how the commands work on the system 


¢ Lets you try the commands on your system 


Box 


¢ Shows a sequence of keys that you must press to perform a specified task 


Keyboard Conventions 


[Return]: This represents the Return key, sometimes called CR (for carriage return) or 
the Enter key. You usually press this key at the end of your command or input line. 


[Ctrl-d]: This means you should simultaneously hold down the key labeled Ctrl (for 
Control) and press letter d key. Other control characters that consist of the Ctrl key and 
a letter are shown similarly. 
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CHAPTER 1 


First Things First 


This chapter briefly describes the fundamentals of computer 
hardware and software and explains basic computer terms and 
concepts. It discusses the types of software, explains the impor- 
tance of the operating system, and explores its primary functions. 


Chapter 1 


In This Chapter 


1.1 
1.2 
1.3 


1.4 


Lo 


INTRODUCTION 
COMPUTERS: AN OVERVIEW 


COMPUTER HARDWARE 
bee pall Input Devices 

ee Processor Unit 

aes Internal Memory 

1.3.4 External Storage 

eye! Output Devices 
PROCESS OPERATION 
1.4.1 Performance Measurement 
WHAT IS SOFTWARE? 

| Wea System Software 

le pps Application Software 
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1.1 


INTRODUCTION 


1.2 


Most people acquire fundamental knowledge about computers by taking introductory 
computer courses or by using computers in a work or home environment. In case you have 
not had any computer courses (or you have forgotten what you have learned), this chapter 
starts with a brief introduction to computers in general and explains some common hard- 
ware and software terms. The chapter goes on to discuss operating system software. 

, 


COMPUTERS: AN OVERVIEW 


ITI 


El 


expands on that definition and explores each pomponent of a aorneute! ee 


ci SS 


ce 
*Microcomputers 


These are rather arbitrary classifications: the low-end systems of one category can 
overlap the high-end systems of the other. 


nsion . All fee tasks require an Snort 
large number of complex calculations and need supercomputer performance. Super- 
computers usually have hundreds of processors and are used with the very latest and 
most expensive hardware devices. 


Supercomputers are used for numerous other applications. Even Hollywood uses the 
advanced graphics capabilities of supercomputers to create special effects for movies. 


tensive input/output (I/O) epabiliticn and support a ee amount of primary and sec- 
ondary storage. Mainframes are used mostly in large business environments, such as 
banks and hospitals, and in other large institutions, such as universities. They are costly 
and usually require a trained support staff for operation and maintenance. 


I/O devices are the means by which a computer communicates with the external world 
(humans or other computers). They vary in speed and communication medium. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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1.3 


Vlicrocomputer: NISo ca d persona omputers nai. are the 
~ Teast costly and most popular computers on the market. They are small enough to fit on 


‘Minicomputers Until the late 1960s, all computers were mainframes, and only large 
organizations could afford them. Then minicomputers were developed. Their original 
function involved performing specialized tasks, and they were used primarily in universi- 
ties and scientific environments. Minicomputers quickly became popular among small 
and medium-sized organizations with data processing needs. Some of today’s “minis” 
rival mainframes in power and capability, and most are general-purpose computers. Like 
mainframes, minicomputers are capable of providing information processing services for 
multiple users and can execute many application programs concurrently. However, they 
are cheaper than mainframes and are easier to install and maintain. 


OQ 


top of a desk or in a briefcase. Microcomputers vary widely in cost and power, with some 
models rivaling the minicomputers and older mainframes. They are capable of running 
many business applications and can function as stand-alone units or can be hooked up 
with other computers to extend their capabilities. 

Table 1.1 shows each class of computers, their typical specifications (memory 
size, number of users, etc.), and their approximate speeds. 


Table 1.1 


Computer Classifications 


Microcomputer 64+ million main memory cells 10+ million instructions 


4 billion disk storage cells per second 
single user 
de 
Minicomputer 128+ million main memory cells 30+ million instructions 
10 billion disk storage cells per second 


1 tape drive 


128 interactive users 


Mainframe 1+ billion main memory cells 50+ million instructions 


100 billion disk storage cells per second 
multiple tape drives 


100s interactive users 


4+ central processing units or more 


Supercomputer 1+ billion main memory cells 2+ billion floating-point 
100 billion disk storage cells Operations per second 


64+ central processing units or more 


lso, computers consist of two dis- 
tinct parts: hardware and software. These two parts complement each other, and the 
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1.3.1 


1.3.2 


Figure 1.1 


Four Functional Parts of a Computer System 


input — processing output 
central processing 


unit 


keyboards printer 
scanners voice output 
voice input magnetic disk 
magnetic disk video display 
mouse secondary etc. 

etc. | storage | 


floppy disk, fixed disk, etc. 


integration of hardware and software enables computers to perform their fundamental 
functions. 

Figure 1.1 shows the four functions of a computer system and the typical hardware 
devices associated with each function. 

Most computer systems have five basic hardware components that work together 
to accomplish the computer’s required tasks. The number, implementation, complexity, 
and power of these components varies among computer systems. However, the func- 
tions performed by each component are generally quite similar. These components are 
as follows: 


The way these components are put together and arranged is called the system hardware 
configuration. For example, in one system the processor unit and the external storage 
unit may be housed in a single component; in another system, they may be separate 
components. 


Input Devices. 
Numerous input de- 


Input devices are used to enter instructions or data into the computer. 
vices are available, and their number i is SISTERS NS bese tee armaaais 


Certain devices can be used for either input or output—magnetic disks and touch screen 
terminals, for example. 


S. The CRU soneols the per- 
formance of tasks such as sending keyboard data to the main memory, manipulating 
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stored data, or sending the results of an operation to the printer. The CPU consists of 


operations include addition, subtraction, multiplication, and division. More advanced 
computational functions such as exponentiation and logarithms also can be implemented. 


Sane ee 


=tSleegEhieealipewennaign £0 Mi if two ee are about to be waded eee is 


kept in a register. The ALU reads these numbers and stores the result of the addition in 
another register. Because registers are located within the CPU, their contents can be ac- 
cessed quickly by other CPU components. 

To summarize, registers are used for the following: 


¢ Storing instructions and data within the CPU 


Control Unit. The control unit is a section of the CPU’s electronic circuitry that di- 

‘rects and coordinates the other parts of the system to carry out program instructions» It 
does not execute the directions itself; instead it sends electronic signals along the appro- 
priate circuitry to activate other parts. It is primarily responsible for the movement of data 
and instructions from the main memory and for controlling the ALU. As program in- 
structions and data are needed by the CPU, they are moved from primary storage to reg- 
isters by the control unit. 


= ae ae TRO a Ne 


ge eRe RSL DRA AS eininees ' 


1.3.3 Internal Memory 


A computer is a two-state machine. These two states can be interpreted as 0 or 1, yes or 
no, up or down, and so on. Almost any device that can store either of two states can 
serve as storage. However, most computers use integrated circuit memory, which holds 
binary digits or bits. Each bit can be either 0 or 1, therefore representing one state or the 
other. A small computer might have enough memory to store millions of bits; a larger 
one might store billions. The difference is one of degree, not of memory functionality. 
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Main memory is short term and retains data only for the period that a program is running. 


The main memory storage consists of storage cells that hold programs that are cur- 
rently being executed and their associated data. The execution of programs requires a 
great deal of data movement between the main memory and the CPU. 

The CPU is a fast device; thus it is desirable to implement main memory using 


devices pas of fast access. In the current computer hardware, main memory is im- 


r ite as cif locati While the computer 
is On, programs and data are stored temporarily in RAM. Data stored in RAM can be 
changed, modified, and erased. 


RAM is a volatile memory and does not provide permanent storage. When you turn off 
the computer (or turn off power to RAM by any other means), its contents are lost. 


Data Representation — 


We are accustomed to using the decimal numbering system. The decimal system (base 
10) consists of 10 digits that range from 0 to 9. On the other hand, computers work with 
a binary system (base 2) that consists of 2 digits, 0 and 1. 


Bit (Binary Digit) Each bit can hold either a 0 or a 1. A-bit is the smallest-unit of , 
inf, ; 


Fi seadae’ Sete aT PEE EECA TORT 


character. A character could be an uppercase or lowercase letter, a number, a punctuation 
mark, or a special symbol. 


‘ASCII When you input data to.a computer, the system must change it from what you rec~ 
ognize (letters, numbers, and symbols) into some format that the computer understands. ~ 
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The ASCII code can represent a maximum of 256 characters, including all uppercase 
and lowercase letters, numbers, punctuation marks, and special symbols. 


y Nillacareceens Ss RTT Certainty) to be of any use, 


computers need space for large numbers. Most computers are able to manipulate a group 


of bytes called a word. The word size is system dependent and could vary from 16-bit 
(2 bytes) to 32-bit (4 bytes) or even 64-bit (8 bytes). 


The Memory Hierarchy 
As already stated, the | 


basic unit of storage is a bit. Bits are grouped together to form a 
_ byte; in turn, bytes are grouped together to forma word. Figure 1.2 depicts the memory 


hierarchy and the numerical value that each storage size can store. 


Memory Size The letter K is used to express the size of the main memory, or disk 


Addressing Memory 


You can think of main memory (primary storage) as a sequence of continuous or adja- 
cent memory cells. Each physical storage unit (cell) is assigned a unique address corre- 
sponding to its location in the sequence. In byte-addressable computers, each byte in 
the memory has its own electronic address, a code name identifying its exact location 
in the memory. 

On most computers, the bytes or word addresses are assigned sequentially, 0, 1, 
and so on. The CPU uses these addresses to specify which instructions or data are to be 
loaded (read) into the CPU and which data are to be written. For example, if you input 
the letter H from the keyboard, the character is read into main memory and stored in a 


Figure 1.2 
The Memory Hierarchy 


-128 byte +127 


-32768 byte byte +32767 


+2 billion + 


-2 billion + byte byte byte [ms byte 
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1.3.4 


1.3.5 


specific address, say address 1000. Address 1000 references a single byte of memory, 
and at any time the system can reference and process the data stored at this address. 


The CPU requires instructions and data from many parts of the main memory; 


cC evi ili ify a particular locati e 


read from or written to. 


External Storage 


External or secondary storage is a nonvolatile extension of the main memory. Main. 
a ; ; ee 


5 Main memory is 
volatile; it loses its-contents when the power is turned-off. Hence, it makes sense to save 
your programs and data on another medium. Secondary storage media could be a floppy 
disk (diskette), hard disk, and/or magnetic tape. 


I. Secondary storage is an extension of main memory, not a replacement for it. A com- 
puter cannot execute a program or manipulate data stored on disk unless the data 
are first copied into main memory. 


2. Main memory holds the current programs and data, whereas secondary storage is 
for long-term storage. 


Table 1.2 summarizes a computer’s various types of storage devices and their 
usual contents. 


Table 1.2 
Summary of the Different Storage Types . 


Registers Within the CPU Currently executing instructions; 


Very high-speed devices instructions; part of the related 
data 
Primary Storage Outside of the CPU Entire programs or part of the 


High-speed devices (RAM) | programs currently being exe- 
cuted; part of the associated data 


Secondary Storage Low-speed devices Programs not currently being 
i Electromagnetic or optical executed; large amount of data 


ie 


Output Devices 


course, other output devices are available, including a voice response device or a plotter 
to generate hard copy graphic outputs. 
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1.4 


PROCESS OPERATION 


A complex chain of events occurs when a computer executes a program. To begin, the 
program and its associated data are loaded into the main memory. The control unit (CU) 
reads the first instruction and its data inputs from the main memory into the CPU. If 
the instruction is a computational (or comparison) instruction, the control unit signals the 
ALU which function to perform, where the input data are located, and where to store 
the output data. Some instructions, such as input and output to secondary storage or I/O 
devices, are executed by the control unit itself. After the first instruction is executed, 
the next instruction is read and executed. This process continues until the last instruc- 
tion of the program is read from the main memory into the registers in the CPU and is 
executed. 


Each instruction is known to the ALU by a unique number called the instruction code or 
the operation code (“op code”). 


es i ins ion ca into t 
instructi The operation of the instruction and exe- 
cution cycles is depicted in Figure 1.3, and the explanation for the sequence of events 
is as follows: 


Instruction Cycle The sequence of events during the instruction cycle, also referred 
to as the fetch cycle, is as follows: 


Step 1: The control unit reads an instruction from main memory into a CPU register 
called the instruction register. 

Step 2: The control unit increments the instruction pointer register to show the loca- 
tion of the next instruction in the main memory. 

Step 3: The control unit generates a signal to the ALU to execute the instruction. 


Figure 1.3 


Sequence of the Processor Operation 


a 


fetch instruction, data 


| signal control unit 


increment pointer store results 


execute instructions 


retrieve instruction, data 


store instruction, data 


signal to activate ALU 


Central Processing Unit 
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Execution Cycle The sequence of events during the execution cycle is as follows: 


Step 1: The ALU accesses the operation code of the instruction in the instruction reg- 
ister to determine which function to perform and to obtain the input data for 
the instruction. 

Step 2: The ALU executes the instruction. 

Step 3: The results of the instruction are stored in registers or are returned to the con- 
trol unit to be written to memory. 


formed within the arithmetic and logic unit. 


; 
The instruction cycle is performed within the control unit; the execution cycle is per- 


Performance Measurement... 


Most computers are designed to be general-purpose computers; they support a wide variety 
of application programs. It is not possible for computer manufacturers or vendors to know 
the workload of your computer and to provide you with performance measurements ac- 
cordingly. Instead, they provide performance measurements for various machine actions, 
such as executing an instruction, accessing main memory, or reading from a magnetic disk. 
Performance measurement generally is given as specific measures of each component of 
the computer, a measure of the communication capacity among the components, and a gen- 
eral measurement that attempts to summarize all of the performance measurements. 


CPU Speed Within the CPU, the primary performance consideration is the speed at 
which an instruction can be executed. This is usually specified in terms of millions of in- 
structions per second (MIPS). Infortunately, not all instructions take the same amount 
of time to execute. Certain instructions, such as addition of whole numbers, execute 
quickly; others, such as division of fractional (floating-point) numbers, might execute 


more pos pe erred or ae 


floating-point computations. 
ce i hich th 


ices d S ti ccess time is normally measured in 
milliseconds (millionths of a second) or nanoseconds (billionths of a second). 


atl When access time is stated for a specific device, there is no guar- 
antee that the communication channel between the device and the CPU is Be of sup- 


porting that speed. 7 


—ifertintervabeitine—for example, one mallion data items per erond: 
SOC  Z A as eS ear wee macy 


e communication c Ena connecting e eDifferent Peace create 
different demands on the various computer components. Thus, overall performance mea- 
surement is valid only for a particular instance or class of applications. 
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lo WHAT IS SOFTWARE? 


A computer off the assembly line with no software is just a machine (hardware) and is 
not capable of doing much. It is the software that gives a computer its diverse capabili- 
ties. Through software, a computer can take on any one of many personalities. With the 
right software, a computer can become a word processor, a calculator, a database man- 
ager, or a sophisticated communications device—or even all of them at the same time. 


| In general, computer programs are called software. You can run numerous programs on 
= the same machine (hardware) to perform different tasks. 


Program =A program is instructions irects the activities of a computer 
~ system. It consists of instructions that are logically seq a specific oper- 


ation, Programs are written in one of the available computer programming languages. 
Computer programming languages are necessary to facilitate the creation of the applica- 
tion programs. A wide range of program development tools are available to aid program- 
mers in developing application and system programs. 


. The operating system is the most important system 
software and the only software that is absolutely necessary for the computer to function. 
However, it is the application software that makes computers useful in different environ- 
ments and for so many jobs. Figure 1.4 shows the general categories of software and ex- 
amples of their associated software programs. 


Figure 1.4 


Types of ea 
software 


| 


system application 

software software 
operating systems word processing 
programming languages spreadsheets 
communication programs etc. 


etc. 


Users generally interact with application software and part of the system software. 
Figure 1.5 shows a layered approach to software. The advantage of this approach is that 
the user and application programmers do not need to comprehend and deal with the 
technical details of physical processing.With the layered approach, the machine’s phys- 
ical details and many basic processing tasks are embedded within the system software 
and hidden from the user. 


e541 System Software 
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Figure 1.5 
User Interaction with Software Layers 


user input program output 


application software 


service request service response 


system software 


hardware 
instructions 


processing 
results 


computer hardware 


controls the basic functions of the computer and provides a platform for application pro- 
grams. Other system software includes database management system (DBMS) and 
communication software, for example. 


_The operating system is the boss and is th 


of a computer. It is a collection of programs that controls all hardware and software in a 
computer. The necessary parts of the operating system are loaded into the main memory 
when zou turn the Soe on and remain there until el turn it off. panies 


pce Tied of gen for a pre ae asc AEERIGE ai the Speritine 
system, let’s explore its roles and at oan Rae These are the primary purposes and’ 


¢ To load and accept the ap i 


The necessary parts of the operating system are always resident in the main memory. 


Operating System As Resource Manager 


The operating system is in control of computer resources: main memory, CPU time, and 
peripheral devices. In a typical computer system, several jobs are executing concur- 
rently. All are competing for the available resources, and the operating system allocates 
resources to programs according to the availability of the resources and priority of the 
running programs. It allocates the CPU time. After all, there is only one CPU and many 
users, and only one user at a time can have the CPU’s attention. 

The operating system monitors and allocates the main memory among programs, 
which have different sizes and memory requirements, preventing your program from 
being mixed with someone else’s program that happens to be in the main memory. It co- 
ordinates use of the peripheral devices, including things such as whose turn it is to read 
from the disk or write to it, and what job goes to the printer first. 


The operating system continually responds to the program’s resource requirements, re- 
solves resource conflicts, and optimizes the allocation of resources. 
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Operating System As User Interface 


with the computer. 


ne Operatlo O Ne 


interface Ou Cé te most of t ating system c ipu- 
atin hical images on the video screen. For example, the graphical image (icon) 
of a file folder may represent files, or a picture of a typewriter may represent a word 
processing program. This visual metaphor for commands and functions provides an 
easy-to-learn interface. With a GUI, users can choose an icon, usually with a pointing 
device such as a mouse, to activate programs. 


Operating System Model 


Using the software layers approach, you can view the operating system as a layered set 
of software. Figure 1.6 shows a model of an operating system and its program layers. 
Input from a user or an application program travels through the layers to reach the hard- 
ware, and results from the hardware travel back to the user through the same layers. 
Let’s explore the general responsibilities of each layer. 


Kernel Layer 


This provides a measure of ma- 


chine independence within the operating system. In theory at least, an operating system 
can be altered to interact with a different set of computer hardware by making changes to 
the kernel only. It provides the most basic functions of an operating system, including 
loading and executing programs and allocating hardware resources (CPU time, access to 
disk drives, and so on) to individual programs. Localizing the interaction between hard- 
ware and software in this layer insulates the users of the application level from direct 
knowledge of hardware specifics. 


Figure 1.6 
Operating System Layers 


user 


command layer 
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the service. vice i that provide the fo ing 
_types of services: 


* Access to storage deyices—for example, the movement of data from a tape 
cor: ea 


sip ciatnc ict llanlieaiain Te ee ae ere to a set a a, com- 

mands supported by each operating system. The set of the commands and their syntax re- 
quirements is referred to as a command language. There are other alternatives to the com- 
mand language. 


Operating system functions can be fulfilled in many ways. In single-user environments, 
like most microcomputers, all available resources are allocated to a single program. 
That program is the only program in the computer. On larger computers (and on micro- 
computer networks), where more than one user is sharing the computer resources, the 
operating system must resolve conflicts arising from the request for the same resource 
by different programs. Let’s explore some basic concepts and terminology describing 
the different operating systems and their environments. 


Although several programs can be in the memory of a microcomputer, only one program 
is active at a time. 


This i iS the usual Area al ith the Mele -user 
environment, and it is generally restricted to microcomputers and certain specialized 
applications. 


nd while d. For example, you 
can direct the operating system to sort a large file in the background while you are typing 
memos using a word processor in the foreground. The operating system informs you 
when a background task is finished. Multitasking is the capability that allows one user 
(terminal) to execute more than one program concurrently. 


iicsncwcempnies: The fainiiaces operating system is cae orate that mie 


services for all users concurrently. The users’ programs are in the main memory, and it 
appears that they are executed simultaneously; however, there is only one CPU, and the 
processor can. execute only one program at a time. The multiuser operating system 
takes advantage of the speed disparity between the computer and its peripheral devices 
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Figure 1.7 
A Multiuser Computer System 


/O 
devices 


other I/O 
devices 


terminals 
(users) 


magnetic disks 


(disks, printers, and so on). In comparison with the processor speed, input/output devices 
are very slow. Thus, when one program is waiting for its I/O request, the processor has 
plenty of time and can turn its attention to another program in the memory. The process 
of switching programs is concealed from the user and can give the illusion that the user is 
the only one using the system. 

Figure 1.7 shows an example of a multiuser system. There are four users, one printer, 
and some other I/O devices. The users share the same host computer and its resources. 


The multiuser operating system is capable of providing services for many users (termi- 
nals), using the same host computer. 


Another way to set up a multiuser system is to connect two or more computers to- 
gether and create a network. Figure 1.8 shows a network computer system consisting of 
four computers. Three of the computers stand alone as single-user hosts, and one func- 
tions as a server, providing disk space for others. 


time-sharing operating system allocates a slice of a 
time to each user task. It rapidly switches among tasks and each slice of time executes a 
small portion of each user task. 


Memory Capacity Limitation 


How large can a computer program be? Remember, the entire program and its associ- 
ated data must be in the memory throughout its execution. Thus the capacity of the 
computer’s main memory becomes the limitation on the size of an application pro- 
gram. However, that is not as limiting as it might seem at first. The computer is a se- 
quential machine; it executes one instruction at a time in each processing cycle, so it is 
not necessary for the entire application to be in the main memory continually. 
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Figure 1.8 


The Multiuser in a Network Environment 
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This area on the disk is treated as an extension of physical memory. By moving pages 
back and forth between the swap space and RAM, the operating system effectively can 
behave as if it had much more physical memory than it does. This approach permits the 
use of a relatively large program with minimal demands for the main memory. How- 
ever, memory efficiency is achieved at the cost of some speed due to the hard drive’s 
slower access. 


1) es 


Application software is designed and written to solve problems or provide automation 
and efficiency in personal, business, and scientific environments. Application programs 
are available for most data processing needs. You can buy off-the-shelf programs such 
as payroll systems, inventory systems, word processing, electronic spreadsheets, and so 
on. All you need to do is to select the right application program for the job. If you are not 
happy with off-the-shelf application programs, you can write your own program, using 
one of the available computer programming languages. 
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. What is a CPU? What are its primary components? 

. What are registers? What are their functions? 

. What is main memory? 

. Explain the steps of the instruction cycle. Explain the steps of the execution cycle. 
. What is the instruction set of a computer system? 

. Explain single-tasking and multitasking. How do they differ? 

. Explain single-user and multiuser environments. How do they differ? 

. What is system software? 

. What is application software? 

. What are the primary components (functions) of an operating system? 

. Explain the operating system software layers. 

. What is a kernel layer? What function does it perform? 

. What is a service layer? What function does it perform? 

. What are the differences between primary storage and secondary storage? 


. Explain virtual memory. Why is it used? 
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The UNIX Operating System 


This chapter briefly describes the history of the UNIX operating 
system. It explores UNIX development over the years, discusses 
the major UNIX versions, and explains some of the system’s im- 
portant features. 
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2.1 


THE UNIX OPERATING SYSTEM: 
A BRIEF HISTORY 


& 


eS Aether’ had to use mien marist to net thelr programs and then wait ae the 
output on the line printer. The UNIX operating system was born in 1969 as a response to 
the frustration of the programmers and the need for new computing tools to help them 
with their projects. 
The UNIX operating system is the brainchild of Ken Thompson and Dennis 
Ritchie, two Bell Laboratories researchers. At the time, Ken Thompson was working on 
a program called Lee Travel, a eae Bees: the motion of the ees in the 


solar system. 
Dretating systems that invided anmulinses aatcconmsaranttptvomn(Genonol Bier 
6000 Series computer. But Multics was large, slow, and required substantial computer 
resources. eee found a smaller computer and transferred the Space Travel pro- 
gram to run on it. The smaller computer was a little-used PDP-7, one of the series of 
machines made by Digital Equipment Corporation (DEC). On that computer, Thompson 
created a new operating system that he called UNIX, and he adapted some of the ad- 
vanced Multics concepts to that operating system. Other operating systems had more or 
less the same capabilities, and UNIX took advantage of the work that had gone into those 
operating systems by combining some of the most desirable aspects of each of them. 
UNIX was transferred to the PDP-11/20 in 1970, and then to the PDP-11/40, the 
PDP-11/45, and eventually the PDP-11/70. Each of these machines had features that 
gradually added to the complexity of the hardware that UNIX could support. Dennis 
Ritchie and others at Bell Labs continued the development process of UNIX, adding 
utilities (such as a text processor). 


Like most of the operating systems, UNIX was originally written in assembly lan- 
guage. Assembly language is a primitive set of instructions that depend on the computer 
architecture. Programs written in assembly language are machine dependent and work 
on only one computer (or one family of computers). Therefore, moving UNIX from one 
computer to another involved significant rewriting of the programs. 

Thompson and Ritchie were experienced users of Multics, which was written in a 
high-level language called PL/1, and they were aware of the advantages of using a 
high-level language to write operating systems. (A high-level language is much easier 

to use than assembly language.) They decided to rewrite the UNIX operating system in 
a high-level language. The language they chose was C. The C programming language 
is a general-purpose language featuring the commands and structures of modern, high- 
level computer languages. In 1973, Ken and Dennis successfully rewrote the UNIX 


operating system in C. 


About 95 percent of the UNIX operating system is written in C. A very small part of 
UNIX is still written in assembly language; that part is mostly concentrated in the 
kernel, the part that interacts directly with the hardware. 


Universities and colleges have played an important role in the popularity of the 
UNIX operating system. In 1975, Bell Labs offered the UNIX operating system to 


See page x for an explanation of the icons used to highlight information in this chapter. 
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educational institutions at minimal cost. UNIX courses were incorporated into the 
computer science curriculum, and students, in turn, became familiar with UNIX and its 
sophisticated programming environment. As those students graduated and joined the 
work force, they carried their UNIX skills to the commercial world and UNIX was in- 
troduced to industry. 


T ajor versi operati : 
¢ AT&T UNIX version V. 
¢ Berkeley UNIX 


Other UNIX varieties are based on one of these two versions. 
Table 2.1 lists a brief chronological history of the UNIX operating system. 


Table 2.1 
UNIX History 


Ken Thompson and Dennis Ritchie started working on the used PDP-7 
machine at Bell Labs to create what became UNIX. 


UNIX was rewritten in C. This made UNIX more portable. 


UNIX became available outside of bell Labs. This UNIX version was known 
as Six Edition. The first version of BSD was derived from this edition. 


UNIX Seven Edition was released. This edition was an improvement over 
the previous one and was ported to different machines. 


4BSD was released by University of California at Berkeley. 


Microsoft introduced Xenix. 


UNIX system III was introduced. This version was released by AT&T’s 
UNIX System Group (USG) and was the first public release outside Bell 
Laboratories. 


Unix System V was released. This was the first supported release from AT&T. 


Computer Research Group (CRG) and UNIX System Group (USG) merged 
to become UNIX System Development Lab. 


4.2BSD was released by University of California at Berkeley. 


UNIX SVR2 (system V release 2) was introduced. 


4.3BSD was released. 


UNIX SVR3 (system V release 3) was introduced. 


POSIX.1 was published. Open Software Foundation (OSF) and UNIX 
International (UI) were formed. 


SVR4 (system V release 4) was introduced. 


UNIX System Laboratories (USL), an AT&T spin-off, became an 
independent company. 


Linus Torvalds started Linux development. 
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Table 2.1 


(continued) 


SVR4.2 (System V release 4.2) was released by USL: 


4.4BSD was released. 
USL was acquired Novell company. 


SVR4.2MP was released. This release was by Novell/USL and was the final 
release of system V. 


UNIX 95 was introduced by X/Open. 
Novell sold UnixWare business to Santa Cruz Operation (SCO). 


The Open Group was formed. 


Single UNIX Specification, Version 2 was introduced by the Open Group. 
This version’s specifications were made available on the Web. 


UNIX 98 was introduced by the Open Group. UNIX 98 included Base, 
Workstation, and Server products. 


The UNIX system reached its thirtieth anniversary. 


Linux 2.2 kernel was released. 


Version 3 of the Single UNIX Specification was released. 


: 
nd 


Linux 2.4 kernel was released. 


UNIX System V 


In 1983, AT&T released the standard UNIX System V, which was based on the UNIX 
that AT&T was using internally. As the UNIX development effort continued, other fea- 
tures were added and some existing features were improved. Over the years, UNIX 
System V grew larger in size as well as in the number of its tools and utilities. The early 
improvements and new features were incorporated into the UNIX operating system’s 
later releases, UNIX System V Release 3.0 in 1987 and UNIX System V Release 4.0 
Tne. 
UNIX System V Release 4.0 was an effort to merge most of the popular fea- 
tures of the Berkeley UNIX and other UNIX systems. This unification helped 
simplify the UNIX product and reduced the need for manufacturers to create new 


UNIX variants. 


Berkeley UNIX 


The Computer Systems Research Group at the University of California at Berkeley 
added new features and made significant changes to the UNIX operating system. This 
yersion of UNIX is called the Berkeley Software Distribution (BSD) version of the 
UNIX system and has been distributed to other colleges and universities. 
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2.1.3 


2.2 


UNIX Standards 


The UNIX operating system is available on all types of computers (micros, minis, main- 
frames, and supercomputers) and is an important operating system in the computer 
industry. As more UNIX-based systems were introduced into the market and more 
application programs became available, an effort toward UNIX standardization began. 
AT&T’s UNIX System V Release 4.0 was an effort to standardize the UNIX system and, 
in turn, to facilitate the writing of the applications that run on all versions. The written. 


OTHER UNIX SYSTEMS 


2.2.1 


Almost all major UNIX vendors offer versions of the UNIX system that are based on 
UNIX System V. Most of the UNIX variants share a large number of commands and 
features similar to System V Release 4 (SVR4). The following subsections give brief 
descriptions of some of these variants. 


Linux. 


UNIX is one of the most widely used operating systems in the world and has long been 
the standard for workstations and servers. UNIX is a commercial product and must be 
purchased for each platform it will run on, and the licensing fees for UNIX versions for 
PC machines range from a few hundred to several thousand dollars. 

The Linux variant of the UNIX operating system is the brainchild of Linus Tor- 
valds, a computer science student at the University of Helsinki in Finland. It was de- 
signed to run on Intel-based personal computers. Many programmers worked on Linux, 
and Linux grew as programmers adapted features and programs that were originally 
written as commercial UNIX products to Linux. Unlike other versions of UNIX, Linux 
is a freely distributable version of UNIX, and there are no licensing fees involved. Some 
companies have undertaken the task of assembling and testing versions of Linux, which 
they package on a CD-ROM for a (usually) minimal price. 


Linux is not called UNIX for copyright reasons, but it is a complete UNIX implementa- 
tion. It conforms to.many of the same standards that UNIX does. 


Solaris 


SunOS, later called Solaris, was the operating system of Sun Microsystems that was 


based on UNIX System V Release 2 and BSD (Berkeley Software Distribution) 4.3. So- 
laris 2.0 is based on SVR4, and the current version of Solaris is Solaris 2.4, which has a 


large installations base. There is a wide range of applications and tools available with 
Solaris 2.4, including the graphic user interface. 
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2.2.3 UnixWare 


a The Novell version of UNIX was based on UNIX System V and was marketed as 
, UnixWare. Novell sold UnixWare to the Santa Cruz Operation (SCO), and UnixWare 


and its related products are now offered by SCO. There are two versions of UnixWare: — 


2.2.4 Which UNIX to Learn? 


Lj ‘5 UNIX in all ; f 
the cost of a UNIX system. Linux gives you a great environment to experiment with 


at a very reasonable cost. Therefore, learning Linux is an easy and certainly cheaper 
way to learn UNIX. Anything you learn with Linux is directly transferable to other 
UNIX systems. 


= This book covers core UNIX commands that are applicable to all kinds of UNIX sys- 
tems, including Linux. Where necessary, the differences are pointed out and explained. 


2.3 OVERVIEW OF THE UNIX 
OPERATING SYSTEM 


As explained in Chapter 1, a typical computer system consists of the hardware, the 
system software, and application software. The operating system is system software 
that controls and coordinates the activities of the computer. Like other operating sys- 
tems, the UNIX operating system is a collection of programs that includes text edi- 
er system utility programs. 
Figure 2.1 shows the UNIX operating system architecture. The UNIX operating 
imp 


Figure 2.1 
The Unix System Components 
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Kernel The UNIX kernel, also called the base operating system, is the layer that man- 
These functions are spread over a number of 

modules within the UNIX kernel. 

hardware that are for the most part protected from the application programs. Users have 


no direct access to it. 


1. The utility programs and UNIX commands are not part of the kernel. 
2. A user's application programs are protected from inadvertent writes by other users. 
Resident Modules Layer ~ The resident modules layer provides service routines. that 


_grams. They are part of the UNIX distribution software but are not considered part of the 
kernel. There are more than 100 commands and utilities in UNIX that provide various 
types of services to users and application programs. 


Virtual Computer The UNIX operating system allocates an execution environment 
to each user in the system. This environment, or virtual computer, consists of a ter- 
minal for user interface and shared access to the other computer resources such as 
‘memory, disk drives, and most importantly, the CPU. UNIX, a multiuser operating 
system, is implemented as a collection of virtual computers. To the users, it appears 


that each of them has his or her own private pseudocomputer. The virtual computers 
are slower than the base computer due to sharing the CPU and other hardware re- 
sources with other virtual computers. 


e C: Each is executed in a virtual computer 
environment. What this reaulgh means is that a process runs in a virtual computer much as 
if it had a dedicated single-user CPU. 


UNIX FEATURES 


» 2.4.1 


This section briefly discusses some features of the UNIX operating system. UNIX 
has some features that are common to most operating systems. It also has some unique 
features. 


Portability | 


The use of the C programming language made UNIX a portable operating system. 
Today, the UNIX operating system works on a variety of machines ranging from micro- 
computers to supercomputers. The portabil user’s 
learning time when moving from one system to another. It also provides more choices 
among hardware vendors. 
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2.4.2 


2.4.3 


2.4.4 


2.4.5 


2.4.6 


Multiuser Capability 


_ Under UNIX, a number of users can share computer resources simultaneously. De- 
_ pending on the machine being used, UNIX may be able to support more than one hun- 


dred users, each one running a different program. UNIX provides security measures that 
permit users to access only the data and programs for which they have permission. 


UNIX allows the user to initiate a task and then proceed to perform other tasks while the 


pele ela jae aes 
forth between the tasks. 


HISPSrentcatsFiteGyster— } 


UNIX provides users with the ability to group data and programs in a manner that. 
provides easy management. Users can find data, and programs can be located with little 
difficulty. 


Device-Independent Input and Output Operations 


ceuntinerteetttin oreenometion With UNIX, you can feechie the output of your 
commands to any device or file. This redirection process is also possible with input data. 
You can redirect the input that comes from your terminal to come from a disk instead. 


User Interface: Shell” 


The UNIX user interface was designed primarily for users with programming back- 
grounds. Experienced programmers find UNIX simple, concise, and elegant. Beginners, 
on the other hand, find it terse, not very friendly, and sometimes difficult to learn; it pro- 
vides no feedback, warning, or hand-holding. For example, the command rm * deletes 
all the files silently and with no warning. 

The user’s interaction with UNIX is controlled by a program called the shell, which. 
is a powerful command interpreter. The shell is the face of UNIX and the part with which 


most of the users interact. However, the shell is only one part of the operating system and 
one way of interacting with UNIX. The shell is not really part of the operating system, 
so it can be changed. A user might choose a technical shell (command-driven user 
interface), or prefer selecting commands from a menu (menu-driven user interface) or 
‘pointing at pictures (icons) in what is called graphical user interface (GUI). A user can 
even write his or her own user interface. © 


The UNIX shell, a complex and sophisticated user interface, provides plenty of in- 
novative and exciting features. You can create new functions by combining the exiting 
commands. For example, the command date | Ip combines the two commands date and 
Ip to print the current date on the line printer. 
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Shell Script Many data processing applications are run frequently—at daily, weekly, 
or other regular intervals. In other situations, a set of commands must be entered many 
“a times. Typing the same set of commands again and again is annoying and is a procedure 
prone to error. A way to remove this difficulty is to write a shell script. A shell script is.a 
The UNIX shell is a highly sophisticated programming language. Chapters 11 and 
12 discuss UNIX shell script capabilities and programming methods. 
2.4.7 Utilities 
The UNIX system includes more than 100 utility programs, also called commands. Util- 
ities are part of the standard UNIX system and are designed to perform a variety of 
functions required by the users. These utilities include the following: 
¢ Text editing and text formatting utilities (see Chapters 4 and 6) 
¢ File manipulation utilities (see Chapters 5 and 7) 
¢ Electronic mail (e-mail) utilities (see Chapter 9) 
3 * Programmers’ tools (see Chapter 10) 
2.4.8 System Services 
The UNIX system provides a number of services that facilitate administration and main- 
tenance of the system. A description of these services is beyond the scope of this text. 
a. 
However, the following are some of these services: 
° System administration service 
. s , ; 
. Fil ; 
¢ File transfer service (called UUCP for UNIX to UNIX Copy) 
REVIEW EXERCISES , 
. What are the two major UNIX system versions? 
. . What is the kernel? 
. What is a shell? 
- . Briefly explain the virtual computer concept. 


. What is a process? 

. Why was UNIX rewritten? What computer language was used? 
. Is UNIX a multiuser, multitasking operating system? 

. Is UNIX portable? 

- What is a shell script? 
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. Name some of the UNIX variants. 


—_ 
= 


. What is the UNIX variant on your system? 


CHAPTER 3 


Getting Started 


This chapter explains how to start and end (log in and log out) a 
UNIX session. It also explains the function of passwords and how 
to change your password. Then after showing the command line 
format, the chapter introduces a few simple UNIX commands 
and explains their applications. It also describes how you can cor- 
rect typing mistakes. Finally, the process of establishing contact 
with UNIX is explored in more detail, and some internal UNIX 
operations are discussed. 
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ESTABLISHING CONTACT WITH UNIX 


The process of establishing contact with the UNIX operating system consists of a 
number of prompts and user inputs that start and end a session. A session is a period of 


UNIX is a multiuser operating system, and you are not likely to be the only person using 


the system. Pe eer ree a eines tte er 


is cal he lo -in proce 


UNIX systems log in. 


To get the attention of the UNIX operating system, you need a means of commu- 
nicating with UNIX. In most cases, a keyboard (input) and a screen display (output) 
provide the’ means of communication. After turning on the screen display on your com- 
puter, you begin the logging-in process by pressing [Return]. When UNIX is ready for 
you to log in, it displays some messages (these vary from system to system) and then the 
login: prompt (see Figure 3.1). 


Figure 3.1 
The Login Prompt 


Login Name Most UNIX systems require that you set up an account before you can 
use the computer. When your account is created, your /ogin name (also called User ID or 
User Name) and password also are established. A User ID (user identification) is usually 
issued by the system administrator (or your professor if you are working on a college or 
university computer system). Your User ID is unique and identifies you to the system. 

Respond to the login: prompt by typing your User ID and then pressing [Return]. 
After you type your User ID (for this example, we will use david), the UNIX system 
displays the password: prompt (see Figure 3.2). 


Figure 3.2 


The Password Prompt 


If no password has been assigned to your account, UNIX does not display the 
password: prompt, and the logging-in process ends. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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3.1.2 


Password Like the User ID, a password is supplied by the system administrator. A 
password is a sequence of letters and digits used by UNIX to verify that the user is al- 
lowed to use the User ID. 


Type your password and then press [Return]. see ALLE I 


from others, UNIX does not echo the letters you type; that is, you do not see them on th 
screen inne en ir A A ERMC, 
while the system sets thi 

After verifying the User ID and ror the UNIX system displays some mes- 
sages. Often the date is displayed, along with a “message of the day” (which contains 
messages from the system administrator). The UNIX system indicates that it is ready to 


accept your commands by displaying the oe prompt. The standard prompt is usu- 


Figure 3.3 
The Logging-in Process 


You must enter your ID and password exactly as they are known to the system. 
That is, lowercase or es characters must be entered as ogame ead UPpeteaee 


Figure 3.4 
Incorrect Login 


Changing Your Password: The passwd Command 


ord. If you do not have a password, | 


it creates one. 
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-and press [Return]. UNIX displays the Old password: prompt (see 


Figure 3.5 
= The Old Password Promp 


UNIX verifies your password to ensure that an unauthorized user is not changing 
your password. (UNIX does not display the Old password: prompt if you do not have a 
password yet.) Enter your current password and press [Return]. Next UNIX displays the 
New password: prompt (see Figure 3.6). 


Figure 3.6 


New Password Prompt 


Ae 


ZS After you enter your new password, UNIX shows the Re-enter new password: 
prompt. Retype the new password. UNIX is verifying that you did not make a mistake 
the first time you entered the new password (see Figure 3.7). 


Figure 3.7 


Re-Enter New Password Prompt 


; If you typed the new password the same way both times, UNIX will change your 
password. There might be a confirmation message that indicates your password was 
successfully changed, or else the $ prompt will appear with no feedback about changing 
your password. In any case, your password is changed and the new password will be re- 


quired for your future logins. 


Make sure you remember your new password. You will need it the next time you 
want to log in. 
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Password Format The passwd command does not accept just any sequence of al- 
phanumeric characters as a password. Your password must comply with the following 
ae 
The new password must differ from the old one by at least three characters. 


The password must be at least six characters long and must contain at least two 
characters and one number. 


° The password must differ from your User ID. 


If UNIX detects anything wrong with your password, it displays an error message and 
shows the New password: prompt again (see Figure 3.8). 


Figure 3.8 


Sample of Error Messages 


The wordings of the prompts are slightly different for the Linux system, but the 
command and sequence of prompts are the same. Figure 3.9 shows an example of 
changing password in Linux environment. 


Figure 3.9 


Changing a Password in the Linux Environment 


Figure 3.10 shows a few examples of error messages indicating that Linux de- 
tected an incorrect password. 
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Figure 3.10 


Sample of Error Messages 
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31.3 General Rules for Choosing Passwords 
The passwd command will try to prevent you from choosing a really bad password. 
; u to create your password wisely. In particular, observe the fol- 
* ¢ Do not use a dictionary word (in 
= * Do not use the name of a person, pet, location, or a character from a book. 


2 
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Tips for Creating and Safeguarding Your Password 


Passwords are important security risks if they are not protected. This might not be as im- 
portant in a classroom environment, but make a habit of protecting your password by 


observing the following rules: 
* Do not write down your password—try to memorize it. 
* Do not place your password in a file. 


¢ Do not use the same password for all of your password-protected systems and 
activities. 


¢ Do not reveal your password to anyone. 


¢ Do not let anyone watch you entering your password 


* Choose a “hard-to-guess” password. 
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3.1.4 Logging Off 


first by displaying logging off messages that your system administrator has set up. Then 
the screen shows your system’s standard welcome message and login: prompt. This lets 
you know that you have logged off properly and that the terminal is ready for the next user. 


The terminal session shown in Figure 3.11 shows the logging-in and logging-out processes. 


Figure 3.11 
The Logging-In and Logging-Out Process 


3.2 USING SOME SIMPLE COMMANDS 


When you are using a UNIX system, you have hundreds of UNIX commands and utili- 
ties at your disposal. Some basic commands you will use frequently, some you will use 
occasionally, and some you may never use! The difficult part of systems such as UNIX 
that have a rich set of commands is learning to master the details of each command. For- 
tunately, most UNIX commands share the same basic structure, and online help is avail- 
able on most of the UNIX systems to assist your memory. 


3.2.1 The:Command.Line. 


Every operating system has commands that facilitate use of the system. By typing the 
commands, you tell the UNIX system to do something. For example, the command 


$ 
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3.2.2 


isplay the date and time. To see this, type date and press 
[Return]. This line of instruction is known as the command line. UNIX interprets the 
press of [Return] as the end of the command line and responds by showing the cur- 
rent date and time on the screen: 


Sat Nov 29 14:00:52 EDT 2005 
$ 


Each time you give UNIX a command, it carries out the command and then dis- 
plays a new prompt, indicating that it is ready for the next command. 


Basic Command Line Structure 


Each command line consists of three fields: 


Figure 3.12 shows the general format of a UNIX command. 


Figure 3.12 
The Command Line Format 


$ command [- options] [arguments ] 


w= Generally file names or path names 


—_______» One or more single-letter options 


w The minus sign, indicating that this is an option 


+= The command name 


——p- The system prompt 


i apleted entry of a command by pressing [Return] 
_at the end of every command. 


Command Name_ Any valid UNIX command or utility program functions as a com- 
mand name. Under UNIX, commands and utilities are different. In this text, however, the 
word command refers to both of them. 


ccepts command names in lowercase 


Options Options are variations on the command. If they are included in the command 
line, they are usually preceded by a minus sign (-). Most options are designated by a 
single lowercase letter, and more than one option can be specified on one command line. 
This text does not describe all possible options for every command. 
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3.2.3 


3.2.4 


Arguments 


formation the command needs to operate on is called an argument. For example, if the 
command is print, then you have to tell UNIX what to print (the name of a file) and where 
to find the file you want to print (somewhere on the disk). The name of the file plus where 
the file is located on the disk is an example of the argument field. 


All UNIX variations provide the flexibility to tailor the system at installation time 
and later for groups of users or each user according to the requirement and envi- 
ronment that the system will be used. This means no two UNIX systems are the 
same. However, the majority of the core sets of commands that are covered in this 
book are the same regardless of what version or variation of UNIX is installed on 
your system. 
The man command (explained later in this chapter) is the best way to get de- 
_ tailed help for the commands that are available on your system. This is especially 
useful to check the options available for each command. In this book, only a few 
options for each command are used to demonstrate how a specific command is 
used. Depending on the variations of your UNIX system, some of these options 
might be different than the ones that are used in examples presented here. 


Date and Time Display: The date Command 


itor eREREN NS pee 
are set by the system administrator. Users cannot change them. 


Show the current date and time (see Figure 3.13). 


Figure 3.13 


The date Command 


The date command displays the day of the week, month, day, and time (in this case, 
Eastern Daylight Time), followed by the year. UNIX uses a 24-hour clock. 


Information on Users: The who Command 
The who command lists the login names, terminal lines, and login times of the users 


who are currently logged on the system. You can use the who command to check 
the level of activity in the system or to find out whether a particular person is on the 


Who is logged on to the system (see Figure 3.14)? 
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Figure 3.14 


The who Command 
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1. The first column shows the login name of the user. 

2. The second column identifies the terminal being used. 

3. The tty number gives you some indication about the location of the terminal. 
4 


. The third and fourth columns show the date and time that each user logged in. 


_If you type who am I or who am i, UNIX displays who the system thinks you are (see 


Figure 3.15 
The who Command with am i Argument 
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who Options 


Table 3.1 lists some of the who command options. Under Linux, some of these options 
are not available, or some of the options outputs are slightly different. Linux also pro- 
vides some alternative and new options. For example, to display a line of columns head- 
ings we can use -H or --heading. The results will be the same. These new and alterna- 


tive options are listed under the Linux heading in Table 3.1. 


1. Linux new and alternative options are listed under the Linux heading in Table 3.1. 


2. Linux new and alternative options are preceded by two minus signs (--). 


Table 3.1 
The who Command Options 


The quick who; just displays the name and number of users. 


Displays heading above each column. 


Displays the time and date of the last reboot. 


Displays a usage message. 
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ID 


ID 


1. There must be a space between the command field and the option field. 


2. Options are preceded by a minus sign. In Linux, some options are preceded by 
two minus signs. 


3. There is no space between the minus sign(s) and the option letter. 
4, Option letters must be typed exactly as they are indicated, uppercase or lowercase. 


Examples Using Options 


The following examples show how the use of options in the command line can change 
the output format and level of details displayed. 


Display columns headers using the -H Option (see Figure 3.16A). 


Figure 3.16A 
The who Command with -H Option 


Display column headers using the Linux alternative option --heading (see Figure 
3.16B). 


Figure 3.16B 
The who Command Using Linux --heading Option 


Get a quick list and user count, the -q option (see Figure 3.17A). 


Figure 3.17A 
The who Command with -q Option 
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You can use the alternative Linux option --count to display user count (see Figure 
3.17B). 


Figure 3.17B 


The who Command Using Linux --count Option 
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Show time and date of the last boot, the -b option (see Figure 3.18). 


Figure 3.18 
The who Command with 


Linux help Option 


Linux provides a short explanation of the command usage for most of the commands. 
This feature is invoked by using the option --help or sometimes -?. These help options 
are not available for all commands, and Linux displays appropriate error messages if the 
wrong option is used. 


Show a short description for the who command usage with the --help option (see Figure 
13.19). 


Figure 3.19 
The who Command Using Linux --help Option 
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Display a Calendar: ine cal Command 


The cal command displays the calendar for the specified year. If the year and the month 
are both specified, then the calendar for just that month is displayed. Month and year are 


examples of command line arguments. The default argument for the cal command is the 
current month. 


Display the calendar for the current month (see Figure 3.20). Assuming current month, 
year is November, 2005. 


* Cal 
November 2005 
Se OW Baie Ss 
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$ cal 11 2010 
November 2010 
5 Woot Won a S 
1 2 3 4 5 6 
< 8 9 10) A) ee 
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Type the specified year in full year value. For example, type cal 2005 (not cal 05). 


Use the month number (1 to 12) and not the month name. 


The cal command without arguments displays calendar of the current month. 


Ba) Se 


The cal command with year argument but without month argument displays a cal- 
endar for the specified year. 
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GETTING HELP 


3.3.1 


UNIX does not leave novices or forgetful experienced users in the cold! The learn and 
help commands are two programs that provide assistance for using the UNIX operating 
system. These programs are designed to be user friendly and are intended to be used by 
novices, without assistance. However, these commands vary from one system to an- 
other, and they may or may not be installed on your system. 

U 


Using the learn Command 
Shetemrmrtormend: nae Ps 


. It displays a menu of the courses and guides the user to 
select courses, presents descriptions of the courses, and so on. 

mmand, type learn on the comman s [Return]. If 
the learn pfogram is installed on your system, the learn main menu is displayed (see 


Figure 3.22). Otherwise, you see an error message similar to the following: 


learn: not found 


Figure 3.22 
Learn Utility Main Menu 


i nd question u to descriptions of the most com- 
monly used UNIX commands. To use the help command, type help on the command 
line and press [Return]. UNIX displays the help main menu (see Figure 3.23). If help 


is not installed on your system, you see the following error message: 


help: not found 
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3.3.3 


3.3.4 


Figure 3.23 
Help Utility Main Menu 


Getting More Information: The UNIX Manual 


You can find a detailed description of the UNIX system in a large document called the 
User’s Manual. Your installation may have a printed copy of this manual. The electronic 
version of the manual is stored on disk and is called the online manual. If the online 
manual is installed on your system, you can easily display pages from system documen- 
tation on your terminal. However, the UNIX user’s manual is tersely written and diffi- 
cult to read. It is more like a reference guide than a true user’s manual and is most 
helpful to experienced users who know the basic purpose of a command but have for- 
gotten exactly how to use it. 


Using the Electronic Manual: The man Command 


ay the online syst mentation. To 
get information about a command, type man followed by the name of the command. As 
you begin to learn new commands, you may want to use man to get the details about the 


commands. For example, to find more information about the cal command, type man 
cal and then press [Return]. UNIX responds by showing a page similar to Figure 3.24. 


Be patient: Sometimes the system takes a while to find the information about the se- 
lected command. 

The UNIX user’s manual is organized into sections, and the number in paren- 
theses after the command name refers to the section number in the manual that con- 
tains the description. For example “CAL(1)” refers to section 1, in the User Command 
section. The other sections include System Administration Commands and Games, 
for example. 


Nearly all UNIX installations provide the man pages, and the man command is the most 
popular way to obtain detailed information about command usage and options. 
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cal(1) User Environment Utilities cal(1) 


NAME 7) 
cal - print calendar 

SYNOPSIS i 
cal [ [ month ] year ] 


DESCRIPTION 


cal prints a calendar for the specified year. If a month 
is also specified, a calendar just for that month is 
printed. If neither is specified, a calendar for the present 
month 1S printed. Year can be between 1 and 9999. The year is 
always considered to start in January even though this is 
historical! aive. BewWere that cal 83 refers to the 
early Christian era, not the 20th century. 
The month is a number between 1 and 12. 
The calendar produced is that for England and the United 
States. Ln a 

EXAMPLES 


A 


An unusual Calendar is printed for September 1752. hat is 
the month 11 days were skipped to make up for lack of leap 
year adjustments. [0 see this calendar, type: cal 9 1752 


Even the most talented typists make mistakes or change their minds when typing com- 
mands. The shell program interprets the command line after you press [Return]. As long 
as you have not ended your command line (by pressing [Return]), you have the oppor- 
tunity to correct your typing mistakes or to cancel the whole command line. 

If you mistype a command name and end the command line by pressing [Return], 
UNIX displays a generic error message. It responds with the same error message if you 
type a command that is not installed on your system 


@ The date command is mistyped (see Figure 3.25). 


$ daye 
daye: not found 
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3.5 


a 


z) 


Erasing Characters _ Use the [Backspace] key for erasing characters. When you press 


[Backspace], the cursor moves to the left, and the character it moves over is erased (An 

]- r you i d 

“to erase.) For example, if you type calendar and then press [Backspace] five times, the 
cursor moves over the last five characters and cal remains on the screen. Then you can 


press [Return] to execute the cal command. The character that erases the command line a 
S oueiealinl st 


ve lank line. For Senile: suppose you type 
passwd and then you decide not to change your password. You press [Ctrl-u] and the 


passwd command is erased. The character that erases the entire line is called the kill 
character. 


[Ctrl-h] and [Ctrl-u] are each considered a Si racter alth e 
involves two keys. 

Terminating Program Execution “TF YOW have Tittle timer ane the-program you-are 
running takes a long time to perform 1 , then you i - 


Try the kill and interrupt characters on your system; if they do not work, ask the system 
administrator for assistance. 


USING SHELLS AND UTILITIES 


Much of UNIX’s strength and flexibility comes from its shells. The shell is a program 


that handles user interaction with the UNIX system. TeCINIE: comme 
processed by a shell that lies between the user and the other parts of the operating 


system. Each time you type a command and press [Return], you send a command to the 
shell. The shell analyzes the line you typed and then proceeds to carry out your request; 
that is, it is a command interpreter. For example, if you type the date command, the 
shell locates where the program date is kept and runs it. So you, the user, are actually 
addressing the shell and not UNIX, technically speaking. 


Shell Commands Some commands are part of the shell program; these built-in com- 
mands are recognized by the shell and are executed internally. 


Utility Programs Most UNIX commands are executable programs (utilities) that the 
shell locates and executes. 


In this book, the word command is used to refer to both shell commands and utility 
programs. 
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3.5.1 


Kinds of Shells 


The shell is just a program. Like other programs, the shell has no special privileges on 
the system. This is one reason various flavors of the shell program exist. If you are a 
professional programmer, you can create your own shell program, with some effort and 
devotion. UNIX System V Release 4 (SVR4) provides three different shells for you to 
choose from: the Bourne shell (sh), the Korn shell (ksh), and the C shell (csh). 


‘Bourne Shell The Bourne shell (sh) is the standard shell that is part of most UNIX op- 
erating systems. It is usually the default shell on your system. The prompt for the Bourne 
shell is the dollar sign ($). 


Se einen tteiemeen tay | 


C Shell The C shell (csh) was developed at the University of California at Berkeley 

and is part of the BSD (Berkeley Software Distribution) version of UNIX. The syntax. 
of shell programming under the C shell is different from sh and ksh since it is a. 
C language-style syntax. The prompt sign for C shell is the percent sign (%). 


Bourne Again Shell W mo ems p 1 e 
eee erent apace i RRL TS 
ever, Linux comes with its own standard shell called the Bourne Again shell. The Bourne 
Again shell (bash) is based on the Bourne shell and is usually the default shell on Linux 
systems. The prompt for the Bourne Again shell is the dollar sign ($). 


Changing Your Shell 


Most of the UNIX systems provide more than one shell. Whatever shell you are using 
when you login to a UNIX system is assigned to your account by the system adminis- 
trator. You can easily change your current shell by typing the name of the shell you want 
to use. For example, the following sequence of commands changes your current shell 
from ksh to bash and back to ksh again: 


$ . . ... . . . « « Assuming you have Linux and your current shell 
is (ksh). 

$ bash [Return] . . . Change the current shell to bash. 

bash$_. . . Prompt indicating the shell in use is bash. 

bash$ exit [Return] . Exit bash and return to ksh. 

Gar Oe ME oa . Prompt shows the shell in use is ksh. 


Of course, at this point, changing your current shell to another shell is a temporary 
change and it will remain in effect for your current session only. The next time you log in, 
your current shell will be the shell assigned to your account, regardless of the changes 
you have made in the previous session. This topic will be revisited in Chapter 8, in which 
the UNIX shell is fully explored. 


Usually, when you change your current shell to another shell, the shell name is dis- 
played as part of the prompt. In the above example, the prompt is bash§$. 
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3.5.3 


3.6 


The Shells in This Book 


As far as the basic commands and features are concerned, all shells are very similar. This 
book assumes you have either Bourne shell (sh) or Korn shell (ksh) and if under the 
Linux environment, the Bourne Again shell (bash). Commands and utilities that are dras- 
tically different are explained separately for each shell. 


1. Commands applicable to the Korn shell only are identified by the ksh designation. 


2. Commands applicable to the Bourne Again shell only are identified by the bash 
designation. 


MORE ABOUT THE LOGGING-IN PROCESS 


When you boot (bootstrap) the UNIX system, the resident part of the operating 
system (kernel) is loaded into the main memory. The rest of the operating system pro- 
grams (utilities) remain on the system disk and are brought into memory only when 
you request that the command be executed. The shell program also is loaded into 
memory for execution whenever you log in. Learning about the sequence of events 
that occur when you log in will help you gain a better understanding of the UNIX 
system’s internal operation. 


After UNIX completes the boot procedures, a program called init activates a pro- 


gram called getty for each terminal port on the system. The getty program displays 


the login: prompt at the assigned terminal, and then waits for you to type your User ID 


(see Figure 3.26). 


Figure 3.26 
getty Displays the login: Prompt 


When you enter your User ID, getty reads it and starts another program, called 
login, to complete the logging in process. It also gives the login program the 
characters you typed at the terminal, which are presumed to be your User ID (login 
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Figure 3.27 


login Displays the password: Prompt 


UNIX login: pong 
password: 
kernel 


Fin 


name). Next, the login program begins execution and displays the password: 
prompt at the terminal. The login program waits for you to enter your password 
(see Figure 3.27). 

After you have typed in your password, the login program verifies your User ID 
and password. Next it checks for the name of a program to execute. In most cases, this 
will be the shell program. The shell program, if it is the Bourne shell, displays a $ 
prompt. Now the shell is ready to accept your commands (Figure 3.28). 


Figure 3.28 
The Shell Program Displays the $ Prompt 


login: david 
password: 
$ 


When you log off the system, the shell program is terminated and the UNIX 
system starts up a new getty program at the terminal and waits for someone to log in. 
This cycle continues as long as the system is up and running (Figure 3.29). 
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Figure 3.29 
Logging-In and Logging-Off Cycle 
init | 
getty 
login 
shell 


COMMAND SUMMARY 


The following UNIX commands (utilities) have been discussed in this chapter. To re- 
fresh your memory, the command line format is repeated in Figure 3.30. 


Figure 3.30 


The Command Line Format 


$ command [- options] [arguments ] 


Generally filenames or pathnames 


—t One or more single-letter options 


— The minus sign, indicating that this is an option 


x The command name 


x Thesystem prompt 


cal 
Displays the calendar for a specified year or month of a year. 


date 
Displays the day of the week, month, date, and time. 


help 


Brings to the display a series of menus and questions that lead you to the descriptions of the 
most commonly used UNIX commands. 
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learn 


A computer-aided instruction program that is arranged in a series of courses and lessons. 
It displays the menu of courses and lets you select your desired course and lesson. 


man 
This command shows pages from the online system documentation. 


passwd 
This command changes your login password. 


who. 
Lists the login name, terminal lines, and login times of the users who are on the system. 


-q --count The quick who; just displays the name and number of users. 
-H --heading Displays heading above each column. 
-b Displays the time and date of the last reboot. 

--help Displays a usage message. 


REVIEW EXERCISES 


What is the logging-in process? 
What is the logging-out process? 
Why are you assigned a login name? 


What is the sequence of events that comprise the UNIX internal operation at startup 
(boot) time? 


What is the shell program, and what is its role in the UNIX environment? 
What are the general rules for choosing a password? 

What sort of information does the man command provide? 

What is the general format of a UNIX command? 

How do you end your command line? 

What is the command name? 

What is the options field in the command line? 

What is the arguments field in the command line? 


Name the differents types of UNIX shells. What are the prompt signs for UNIX shells? 
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14. What are the shell commands? 


15. What are the utility programs? 


Terminal Session 


C_) Before starting your first terminal session, spend a few minutes to determine the fol- 


ae lowing information about your system: 


Find out your login name (User ID). 
If your system requires a password to log in, then find out your password. 


Now turn on your terminal and wait for the login: prompt. 


1. Using your User ID and password, log on to the system. Take notice of the mes- 
sages appearing on the screen. 


2. Check the prompt sign and find out what shell variety you are using. 


3. Use the who command to find out who is currently logged on to the system. 


_ 


. Use the who command options to find out the number of users in the system and the 
last time the system was booted. 


. Find out what help utilities are available in your system. 
. Use the date command to see the current date and time. 
. Use the cal command to find the day of your birth date. 

. Look at the calendar for the year 2005. 


Co ment NH MN 


. Use the passwd command to change your password. 


10. Try new passwords that do not meet the password format, so that you become fa- 
miliar with the types of error messages that UNIX displays. 


11. After you have successfully changed your password, log out and log in again using 
your new password. 


12. Find out which keys are assigned as the following: 

¢ The erase key 

¢ The kill key 

¢ The interrupt key 
13. Try to correct your typing mistakes using the erase key. 
14. Try to terminate a line of command using the kill key. 


15. Use the who command options. If you have Linux, use the --help and other Linux 
alternative options. 


16. Use the man command to get detailed information about the commands in this 
chapter, such as passwd and date commands. 


17. Change your current shell to another shell. For example, if your current shell is the 
Bourne shell (sh), change it to the Korn shell (ksh) or if in Linux, change it to the 
Bourne Again shell (bash). Observe the prompt sign. Return to your original shell. 


18. Log off to end your session. 
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The vi Editor: First Look 


Chapter 4 is the first of two chapters that discuss the UNIX oper- 
ating system vi editor (vi is pronounced vee-eye); Chapter 6 is the 
second. Chapter 4 starts with an explanation of editors in general 
and then discusses the types of editors and their applications. After 
a brief description of the editors supported by UNIX, the chapter 
introduces the vi editor. The rest of the chapter presents the basic 
commands necessary to do a simple editing job in the vi editor. 
Basic concepts and operations with the vi editor are explained: 


¢ The different modes of the vi editor 

¢ Memory buffers 

¢ The process of opening a file for editing 
e Saving a file 


* Quitting vi 
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In This Chapter 
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4.1 WHAT IS AN EDITOR? 


Editing a text file is one of the most frequently performed computer operations. In 
fact, most of the things you will want to do will require some sort of file editing 
sooner or later. 

ea as ot ’ ‘ficati 


bold, center, underli 
At least one editor program is-supplied with the software of every operating 
system. There are two general types of editors: 


Perrine sou To Ghee a ee you must ve ec fe line seen in ihe 
text, and then ae must specify the change itself. Line editors are usually difficult to use be- 
ause yo scope f you Ak EOE Ua 
global operations like searching, replacing pyI 


and a : : 2 ke ge 
changes you make are Applied to ae file, and you get an immediate Bouueo on the 
screen. You can easily view the rest of the text one screen at a time. Screen editors are 


more user fri ine edito re pref g jobs. 


4.14.1. UNIX-Supported Editors 


s. The ex editor originally provided a display facility that 
showed and let you work with a screen of text instead of one line at a time. In order to 
use this capability, you had to give ex the vi (for visual ) command. However, the use of 
the visual mode of the ex editor became so popular that the developers of the ex editor 
now provide a separate vi editor. This means you can use vi without having to start the 
ex editor. 


The Text Formatter The UNIX editors are not text-formatting programs. They do not 
provide functions like centering a line or setting up margins, things that are readily avail- 


able with any word processing program. To format text, UNIX supports utilities like nroff~ 
and troff. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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4.2 


= 4 


Text formatters are usually used to prepare documents. Input to these programs are 
text files that you create using editors like the vi editor. Output from text formatters is 
paginated, and you can display the formatted text on the screen or send it to the printer. 

Table 4.1 shows some of the UNIX operating system editors and their categories. 


4 


Table 4.1 
Some of the Editors Supported-by UNIX 


The original line editor 


A more sophisticated superset of the ed editor 


A visual screen editor 


A public-domain screen editor 


THE vi EDITOR 


4.2.1 


don ae line editor ex, iti i ithin 

viv When you use vi, changes to your file are reflected on the terminal screen, and the 

position of the cursor on the screen indicates the position within your file. More than 

100 vi commands are available, providing many capabilities—and also the challenge 

of learning them! Do not panic. Only a few of the commands are necessary to do a 
simple editing task. 


ates tees These versions are the same as the vi aie Sen that certain ae a 
tions) are preset. Not every system has these versions on it. By the end of the two vi 
chapters in this book, you will have learned to customize the vi environment according 
to your own needs. 


onl y in the oe ane a Vi Sie session, you Sane on one moe of 
vi to the other to do the editing job. 
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4.3 


LU Us S 
Oo U 3 


commands, The keys are not echoed on the screen, but the commands associated with the 

pressed key or keys are carried out. While the vi editor is in the command mode, you can 

delete lines, search for a word, move the cursor on the screen, and perform a number of 
other useful operations by pressing a key or sequence of keys. 

Certain commands in the command mode start with the colon (:), forward slash (/), 

or question mark (?). The vi editor displays these commands on the last line on the screen. 

ig i f the | line for these types of commands, you pres 


Text Input Mode In the text input mode, the keyboard becomes your typewriter. vi ~ 
commands but as text that you want to write into your file. 


BASIC vi EDITOR COMMANDS 


‘The basic editing job usually involves the following operations: 
p . = glee : a 
¢ Entering text. 

* Deleting text 
* Searching text - 
* Changing text™ 
ee . i ¢ eee a 


The following sections walk you through a few editing sessions, explore the vi editor’s 
way of working, and show you some of the necessary editing commands in both text 
input mode and command mode. 


Relying solely on the textbook to learn the vi editor (or any other editor) is not a good 
idea. It is highly recommended that, after an initial reading of this chapter, you practice 
the examples and terminal session exercises on your system. 


Assumptions _ In order not to repeat the setup of examples in every section, the gen- 
eral assumptions that are applicable to all examples are summarized here: 

¢ The current line is the line that the cursor is on. 

¢ The double underline (=) indicates the position of the cursor on the line. 


¢ The myfirst file is used to show the operations of different keys and commands. 
When necessary, examples are illustrated on screens. If there are multiple screens, 
the top one shows the current state of the text, and the subsequent ones show the 
changes on the screen after the specified keys or commands are applied to the text. 


¢ To save space, only the relevant part of the screen is shown. 


¢ The examples are not continuous; that is, the editing changes are not carried 
over from one example to another. 
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4.3.1 Access to the vi Editor 


As with any other software program, the first step with vi is to learn how to start and end 
the program. This section shows how to invoke the vi editor to create a small text file 
and then save the file. 


Figure 4.1 
The vi Editor Blank Screen 


Ell 1. The status line shows the filename and the fact that it is a new file. 


2. To save space, screens shown in this book are not shown in full size (24 lines). 


Figure 4.2 
The vi Editor Display Screen 


r= 
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4.3.2 


If your file does not fill the whole screen, the vi editor fills the first column of the re- 
maining lines with tildes (~). 


Ending vi 


and.back to the shell and the system is ready for your next command. Figure 4.3 shows 


the vi editor display after you enter :wq. 


Figure 4.3 
The vi Editor Screen After the wq Command 


The vi editor feedback appears on the last line of the screen. It shows the filename fol- 
lowed by the number of lines and number of characters in the file. 


Cursor Movement Keys: First Look 


In order to accomplish the next terminal sessions, you need to be able to change the mode 
of the vi editor to command mode or text input mode and to be able to position the cursor 
ona specific location on the screen. The following section explains the subset of the keys 
in command mode that are needed to do these operations. 
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4.3.3 


Table 4.2 
Partial List of the Cursor Movement Keys 


cursor positio ight. 


1. Remember, vi must be in command mode when you want to use the cursor 
movement keys. If in doubt, press the [Esc] key before using these keys. 


2. Make sure [Caps Lock] is off, because uppercase and lowercase letters have 
different meanings in the command mode. 


3. While the vi editor is in the command mode, most commands are initiated as 
soon as you press the key. There is no need to use [Return] to indicate the end 
of a command line. 


Text Input Mode 
You. must.be in the text-input mode in order to type text into your file. However, there 


are several different commands you can use to change to text input mode, and each 
change mode key enters the vi text input mode in a slightly different manner. The loca- 
tion of the text in your file depends on the position of the cursor on the screen and the 
key you choose to place vi in the text input mode. 

Table 4.3 summarizes the keys that change the vi editor from the command mode 
to the text input mode. For example, let’s use myfirst, the file created in the previous 


section. n. Swppescagy has itondhesereorend.wanbte cater 29-in vourfile~(Taeca is 


Table 4.3 
The vi Change Mode Keys 
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wish.)-Also_assume the cursor is on the letter m of the word most, as indicated by. the 
~ double underline. Depending on what key you choose to enter the text input mode, the 
999 that you type will be put in a different location in your file. 

Normally, when you enter into text input mode by using any of the change mode 
keys, vi does not provide feedback or a confirmation message to indicate that you are in- 
deed in text input mode. The vi editor can be tailored to provide feedback and indicate 
which of the vi modes is in use. If words such as insert, open, append, and so on appeat 

wedges aenanuentacniascuea: ee - 
lored-to-show feedback. You will learn how to tailor the vi editor to your preference in 
Chapter 6. 


=| 1. The cursor position is identified with a double underline (GE 


2. The current line is a line that has the cursor placed anywhere in it. 


If you have not created a myfirst file in the previous section, you can create it now by 
typing the text from Figure 4.1. Before starting each terminal session, make sure the 
cursor is on the designated letter. s on the keyboard (not the ones on 
the number pad) to.place the cursor.on the desired letter. Your UNIX system might not 
recognize the arrow keys for moving the cursor. In this case, use the h, j, k, or 1 keys to 
move and position the cursor. 
Also, for each of the following terminal sessions, you have to close the file and end 
vi without saving the changes in the file. You want to use the original myfirst file for 
your next terminal sessions. Use the following key sequence to close the myfirst file: 


0 Press.{Esc}-Just-to make sure vi.is.in command mode. 
CO Press: to-place the prompt .on.the status line at the bottom.of the-sereen. 


— HER |Thi ei eaee ee eed Tiaaeiakey 
indicates you are sure you want to abandon the changes. 


=| These steps for opening and closing the myfirst file at the beginning and end of each 

Z| part of the vi terminal sessions might seem excessive, but the goal is to have the original 
myfirst file for each exercise and to make the exercises independent from each other. 
If you are comfortable having the results of each of your practice sessions in the same 
file, then you can skip these steps opening and closing the file for each exercise. 


Inserting Text: Using i or | 


Pressing either i or I places the vi editor in text. input mode. The choice you make, how- 
ever, puts the text you enter in a different place in the file. Pressing i places the text yous 


he Cc C- 
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Do the following things to experiment with I: 


O Press [Esc] to change vi to the command mode. 


Use the cursor movement keys to place the cursor on the letter s of supported. 


O Press I. vi enters the text input mode and moves the cursor to the beginning of the 
current line. 


C1 Press 9 three times. 999 appears at the beginning of the current line, and the cursor 
moves to the 7. 
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Do the following things to experiment with a: 
Cl Type vi myfile [Return]. This opens the myf ile file. 


Press [Esc] just to make sure vi is in the command mode. 


[ 


Use the cursor movement keys to place the cursor on the letter m of most. 


O 


Press a. vi enters the text input mode, and the cursor moves to the o, the next letter on 
the right. 


? 
O Press 9 three times. 999 appears after the m. 


The cursor remains on the o, and the vi editor is in the text input mode until you press 
[Esc] to return to the command mode. 

Do the following things to experiment with A: 

O Press [Esc] to change vi to the command mode. 

O Use the cursor movement keys to place’the cursor on the letter o of most. 


O Press A. The vi editor enters the text input mode, and the cursor moves to the end of 
the current line. 


O Press 9 three times. 999 appears after the . (period), the last character on the current 
line. 


The cursor moves to the end of the line, and the vi editor remains in the text input mode 
until you press [Esc] to return to the command mode. 


O Press [Esc] to change vi to the command mode. 


O Type :q! [Return]. This quits vi without saving your changes. 


1 ine, i k line ab he ro 
Do the following things to experiment with o: 


1 Type vi myfile [Return]. This opens the myf ile file. 


0 Press [Esc] just to make sure vi is in the command mode. 


CO Use the cursor movement keys to place the cursor on the letter s of supported. 


Press 0. The vi editor enters the text input mode, opens a line below the current line, 
and moves the cursor to the beginning of the new line. 


Press 9 three times. 999 appears on the new line. 


Whe vi Nistory 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


The vi history 
The vi editor is an interactive text editor that is supported 
999 


by most of the UNIX operating system. 


The cursor moves to the end of the new line, and the vi editor remains in the text input 
mode until you press [Esc] to return to the command mode. 


Do the following things to experiment with O: 


Press [Esc] to change vi to the command mode. 


Use the cursor movement keys to place the cursor on the letter s of supported. 


Press O. The vi editor enters the text input mode, opens a line above the current line, 
and moves the cursor to the beginning of the new line. 


Press 9 three times. 999 appears on the new line. 


The vi history 


The vi editor 18 an interactive text editor that 1S supported 
999 y 


by most of the UNIX operating systems. 


The vi hisrory 
999 


The vi editor is an interactive text editor that is supported 
999 


by most of the UNIX operating systems. 
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The cursor moves to the end of the new line, and the vi editor remains in the text input 
mode until you press [Esc] to return to the command mode. 


Press [Esc] to change vi to the command mode. 


Type :q! [Return]. This quits vi without saving your changes. 


Using [Spacebar], [Tab], [Backspace], and [Return] 

While in the text input mode, the vi editor displays the letters you type on the screen, 
but not all keys on the keyboard produce a displayable character. For example, when 
you press [Return] you intend to move the cursor to the next line, and you do not ex- 
pect to see a [Return] symbol on the screen. As you know by now, depending on the vi 
editor’s mode, keys have different meanings. Consider the use of these keys in the text 
input mode. 


Do the following things to experiment with the [Spacebar], [Tab], and [Return] keys: 


O Type vi myfile [Return]. This opens the myfile file. 


Press i. vi enters the text mode. 


Type something and practice using the [Spacebar] key. Observe the results. 


Practice using the [Tab] key and observe the results. 


Practice using the [Return] key and observe the results. 


© Press [Esc] to change vi to the command mode. 


C Type :q! [Return]. This quits vi without saving your changes. 
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4.3.4 


Command Mode 


Cursor Movement Keys» 


In order to delete text, correct text, or insert text, you need to move the cursor to a spe- 
cific location on the screen. While in command mode, you use the arrow keys (cursor 
control keys) to move the cursor around on the screen. On some terminals, the arrow 
keys do not work as explained or are not available. In these cases, you can use the h, j, 
k, and | letter keys to move the cursor left, down, up, and right, respectively. Pressing 
any of the cursor movement keys moves the cursor position one space, one word, or one 
line at a time. 

Table 4.4 summarizes the cursor movement keys and their applications. Each key 
application is explained in the examples and the terminal sessions. Figure 4.4 shows the 
effect of these cursor movement keys on the screen. 


Table 4.4 


vi's Cursor Movement Keys 


h or [Left Arrow ] Moves the cursor position one space to the left. 
j or [Down Arrow | Moves the cursor position one line down. 
k or [Up Arrow] Moves the cursor position one line up. 
1 or [Right Arrow] Moves the cursor position one space to the right. 
$ Moves the cursor position to the end of the current line. 
w Moves the cursor position forward one word. 
b Moves the cursor position back one word. 
e Moves the cursor position to the end of the word. 
0 (zero) Moves the cursor position to the beginning of the 
current line. 
[Return] Moves the cursor position to the beginning of the next 
line. 
a — 
[Spacebar] Moves the cursor position one space to the right. 
[Backspace] Moves the cursor position one space to the left. 


jandk The j or [Down Arrow] key moves the cursor one line down to the same posi- 


tion as it was on the previous line. The'k or [Up Arrow} key-moves-the.cursor.one-line-up. 
When there is.no-line below-the current line (end of the file); or the current line is-the first 
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Figure 4.4 


The Movement of the Cursor on the Screen 


vi is an interactive text editor Pressing $ moves the cursor from 


n to the end of the line. 


vi is an interactive text editor + Pressing 0 moves the cursor from 
e to v at the beginning of the line. 


vi is an interactive text editor + Pressing w moves the cursor from 


rto t, and subsequently by pressing w 


moves the cursor to the beginning of 
the next word. 


vi is an interactive text editor + Pressing b moves the cursor from r to 


e, and any subsequent pressing of b 


moves the cursor to the beginning of the 
preceding word. 


vi is an interactive text editor §—-+- Peg e moves the cursor from / to 


e, and any subsequent pressing of e 


moves the cursor to the end of the next 
word. 


hand. Each time you-press the h-or {Left Arrow] key, the cursor-moves one-character 
Carian LSS 4 rae a era 
cannot move farther-to the left..The 1 (lowercase-L)-or-[Right Arrow] key moyes. the 


cursor to the right in-a-similar manner. These keys do not cause text to wrap around. 


aera toner oases oe 
pressed more than once: W of the ot 
ee on cee eS at PE TTS 
‘in-a’similar manner. 


w;-b, and-e-~~Each time you press w, the cursor moyes to the beginning.of the next 
word. Pressing b moves the cursor left (back) to the beginning of the-preceding.word, and 


pressing € moves the cursor to the end of the word. These keys-cause-the-text.to wrap 


around and, if necessary, move the cursor to the next line. 


[Return] Each time you press [Return] in command mode;the-cursormoves:toythe.be- 
ginning of the next line below the current line until.you_reach-the-end.of the file. 


( J Do the following things to experiment with the cursor movement keys: 


Type vi myfile [Return]. Opens myf ile file. 


© Move the cursor to the left using h or [Left Arrow]. Observe that the cursor moves 
over each character and stops at the beginning of the line. 


Move the cursor to the right using I (ell) or [right Arrow]. Observe that the cursor 
moves over each character and stops at the end of the line. 


Move the cursor to the top of the file using the k or [Up Arrow]. Observe that the 
cursor moves over each line and stops on the first line of the file. 


Move the cursor to the bottom of the file using the j or [Down Arrow]. Observe that 
the cursor moves over each line and stops on the last line of the file. 
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Press $. Observe that the cursor moves to the end of the current line. 


Press 0. Observe that the cursor moves to the beginning of the current line. 


Press w. Observe that the cursor moves forward one word. 


1 Press b. Observe that the cursor moves backward one word. 


O Press e. Observe that the cursor moves to the end of the current word. 


Press [Return]. Observe that the cursor moves to beginning of the next line. 


Press [Spacebar]. Observe that the cursor moves one position to the right. 


Press [Backspace]. Observe that the cursor moves one position to the left. 


1 Practice using the cursor movement keys until you feel comfortable using them or 
you get tired of using them, whichever comes first. 


Press [Esc] to change vi to the command mode. 


Type :q! [Return]. This quits vi without saving your changes. 


Text Correction 


t ; ac- 

r of lines. You can also correct some-of your mistakes*byeusing 

Foren chy aeie As the name implies this disregards your most recent command. 

These text correcting commands apply only when vi is in the command mode, and most 

of them do not change the vi mode. Table 4.5 summarizes the text correction keys and 
their applications. 


Table 4.5 
The vi Editor Keys for Correcting Text in Command Mode. 


Deletes the character specified by the cursor position. 


Deletes the line specified by the cursor position. 


Undoes the most recent change. 


‘ 
U Undoes all the changes on the current line. 
r Replaces a character that the cursorison.  ~ 4 
R Replaces characters starting from the cursor position. Also changes vi to the 
text input mode 
. (dot) f Repeats the last text changes. 


Character Deletion: Using x 


Suppose you have the myfirst file on the screen and want to correct some text in the 
file. The cursor is positioned on the letter m of the word most. Using x, you can delete 
characters starting from the cursor position: 


Type vi myfile [Return]. This opens the myf ile file. 


Press [Esc] to make sure vi is in command mode. 
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bs, 


ST eel 


CO Use the cursor movement keys to place the cursor on the letter m of most. 


C Press x. The vi editor deletes the m, and the cursor moves to 0, the next letter to the 
right. The vi editor remains in command mode. 


a 


O Press x three more times. The vi editor deletes o, s, and t, respectively, as you press x 
repeatedly. 


The vi editor remains in the command mode and the cursor moves to the space before 
the o. If you want to delete more than one character in a command, you can use the nx 
command, where n is an integer immediately followed by the letter x. For example, the 
command 5x deletes five characters starting from the cursor position. 


O Press 5x. The vi editor deletes five characters and the cursor moves to the letter h. 


O Press [Esc] to make sure vi is in the command mode. 


© Type :q! [Return]. This quits vi without saving your changes. 


Repetition can be used with other vi commands. For example, dd deletes one line, and 
3dd deletes three lines. 


Deletion and Recovery: Using dd and u 


© Type vi myfile [Return]. This opens the myfile file. 
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O 


Press [Esc] to make sure vi is in command mode. 


Use the cursor movement keys to place the cursor on the letter m of most. 


The Va NIstory 
The vi editor is an interactive text editor that is supported 
by most of the UNIX.operating systems. 


Press -d-twice. The vi editor deletes the current line, regardless of the.cursor-position 
on the line. . 


ine vi Ristory 
The vi editor is an interactive text editor that is supported 


The vi editor is in the command mode, and the cursor moves to the beginning of the 


next line. Press u, and the vi editor undoes your last delete. 


The Vi DAStory 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


EV oF wee 


Use the cursor movement keys to place the cursor on the letter T of The on the first 
line. 


Press 3dd. This deletes three lines starting from the current line. The vi editor re- 
mains in the command mode. 


The vi history 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 
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1 Practice using the dd and u commands. 


Press [Esc] to make sure vi is in ‘the command mode. 


O Type :q! [Return]. This quits vi without saving your changes. 


Text Replacement: Using r, R, and U 


ee) To learn about r, do the following: 
a 1 Type vi myfile [Return]. This opens the myfile file. 


Fe Press [Esc] to make sure vi is in command mode. 
ell © Use the cursor movement keys to place the cursor on the letter m of most. 
— Press r to replace (overwrite) the character that the cursor is on. 
Press 9. The vi editor responds by changing the m to 9. The vi editor remains in the 
e- command mode, and the cursor stays on the same position. 


O -Press-9-three times: The vi editor responds by adding 999. after the.cursor.position, 
overwriting ost. The vi editor remains in the text input mode. 
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Press [Esc] to change to the command mode. 


0 Press U to undo all your changes on the current line. 


The vi editor responds by restoring the current line to its previous state. 


© Practice, using the r, R, and u, U commands. 


C1 Press [Esc] to make sure vi is in the command mode. 


QO Type :q! [Return]. This quits vi without saving your changes. 


Pattern Search: Using / and ? 


currence of the pattern you are searching for, until the vi editor reaches.the-end»of the 


Repeating the Previous Change: Using (dot) 


The + (dot) key is used in the command mode to repeat the most recent. previous:text 
PR MINE Sitar meio ire nbs een eae 


To experiment with . (dot), try the following: 


O Type vi myfile [Return]. This opens the myfile file. 


O Press [Esc] to make sure vi is in command mode. 


(| Use the cursor movement keys to place the cursor on the letter m of most. 


Press dd to delete the current line. The cursor moves to the beginning of the line 
above. 
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* 
p, 


“ Press . (dot). The vi editor repeats the previous text change and deletes the current 
line. The cursor moves to the beginning of the line above, and vi remains in the com- 
mand mode. 


“1 Practice, using the . and u, U commands. 


Press [Esc] to make sure vi is in the command mode. 


[ 


Type :q! [Return]. This quits vi without saving your changes. 


Exiting the vi Editor 


There is only one way to enter vi, but there are several ways to exit it. The vi editor gives 
you a choice, depending on what you intend to do with your file after editing. Table 4.6 
summarizes the vi editor quit commands. 


Table 4.6 
The vi Editor Quit Commands 


| wa Writes (saves) the contents of the file and quits the vi editor. 


ea Writes (saves) the contents of the file but stays in the editor. 
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Figure 4.5 shows the vi editor modes of operation and the key sequences or 
commands that change the vi editor from one mode to the other. 


Figure 4.5 
The vi Editor Modes of Operation 


command mode 


i other 


as 1. Most of the commands just discussed start with :. 


2. Pressing : positions the cursor on the last line on the screen. Then vi displays 
any key you press to complete the command on the same line. 


3. Remember to press [Return] to signal the completion of a command. 


Pheip.txt* 


Move 


n enn nced 


mpatible wi 1 ides xtra comm. : 
; 3 panei ORE TE OI 


VIM - main help file 
k 


around: Use the curso, kevs, or hy) to go let, no 


‘j" to go down, "k" to go up, "1" to go right.  j 


Close this window: Use .":q<Enter>". 


Get out of Vim: USe ‘:qal<Enter> (caretul, all changes are jost!). 


Jump to a subject: Position the cursor on a tag between (bars, and hit CIRL). 


With the mouse: ":set mouse=a" to enable the mouse (in xterm or GUI). 


Double-click the lett mouse button on a cag bewween (bars |. 


jump back: Type CIRL-T or CTRL O. 
Get specific help: It is possible to go directly to whatever you want help 


shelp 


on, by Giving an argument to the inelp command | :heln). 
It 15 possible to further specify the context: 


WHAT PREPEND EXAMPLE - 
Normal mode commands (nothing) ihelp x 
Visual mode commands ve inelp vu 
Insert mode commands 1) rneip 1 Esc 
command-line commands tL help (qui7 


You type :q [Return] to exit the help screen and return to your file. 

In order to get help for a specific command, you type :help followed by the name 
of the command. For example, while in command mode, type : help wq [Return] to get 
help for the wq command. This will show a description of the wq command similar to 
that shown in Figure 4.7. 


*iwd * 
:wq Write the current Tile and exit (unless ediring ine 
last file in the argument, 11st or (he fate as 


read-only) 


thelp wq 


You type :q [Return] to exit the help screen and return to your file. 
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THE MEMORY BUFFER 


The vi editor creates a temporary workspace for a file that you want to create or modify. 
If you are creating a new file, vi opens a temporary workspace for your file. If the speci- 
fied file is an existing file, vi copies the original file into temporary workspace and the 
changes you make are applied to that copy and not the original file. This temporary 
workspace is called a buffer or work buffer. The vi editor uses several other buffers to 
manage your file during an editing session. If you want to keep the changes you have 
made, you must save the altered file (the copy in the buffers) to replace the original file. 
Changes are not saved automatically: You save your file by issuing a write command. 

When you open a file for editing, vi copies the file into a temporary buffer and dis- 
plays the first 23 lines of the file on the screen. A window of 23 lines of the text in the 
buffer is what you see on the screen (see Figure 4.8A). By moving this window up and 
down over the buffer, vi displays other parts of the text. When you use the arrow keys or 
other commands to move the window down, say, to line 10, the first nine lines on the 
screen are scrolled out (disappear from the screen) and you see lines 10 to 32 of the text 
(Figure 4.8B). Using arrow keys and other commands, you can move the window up or 
down over any portion of the file. 


Figure 4.8 
The vi Editor Temporary Buffer 


window of 23 lines over buffer 


buffer buffer 
lines ye eae Ce lines 
1-23 0 1-9 
eS Sera k Poe giles’ 
Bane oe eee 10-32 
rest of She ea 
the text SISTA IS ot ease 
nega SSE | a a rest of 
Bay Rae oc ee Se ce, eee the text 


You must remember to write (save) your changes before quitting the vi editor; 
otherwise, your changes are discarded. 


COMMAND SUMMARY 


The following vi editor commands and operators have been discussed in this chapter. To 
refresh your memory, Figure 4.9 shows the vi editor modes of operation. 
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Figure 4.9 
The vi Editor Modes of Operation 


command mode a ‘ 


other 
commands 


Boece 


——s 


The vi editor 

Vi is a screen editor you can use to create files. vi has two modes: the command mode and the 
text input mode. To start vi, type vi, press [Spacebar], and type the name of the file. Several 
keys place vi in the text input mode, and [Esc] always returns vi to the command mode. 


The change mode keys 
These keys change vi from the command mode to the text input mode. Each key places vi in 
the text input mode in a different manner. [Esc] places vi back in the command mode. 


0 Opens a blank line below the current line and places the cursor at the beginning 
of the new line. 
O Opens a blank line above the current line and places the cursor at the beginning 


of the new line. 
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Correcting text keys 
These keys are applicable in the command mode only. 


Deletes the character specified by the cursor position. 


Deletes the line specified by the cursor position. 


Undoes the most recent change. 


Undoes all the changes on the current line. 


Replaces a character that the cursor is on. 


Replaces characters starting from the cursor position, and changes vi to the text 
mode. 


be ° | Repeats the last text changes. 


Cursor movement keys 
These keys allow you to move around in your document in command mode. 


LL h or [Left Arrow ] Moves the cursor position one space to the left. 


j or [Down Arrow ] Moves the cursor position one line down. 
k or [Up Arrow ] Moves the cursor position one line up. 
1 or [Right Arrow] Moves the cursor position one space to the right. 
| $ Moves the cursor position to the end of the current line. 
Ww Moves the cursor position forward one word. 
Moves the cursor position back one word. 


Moves the cursor position to the end of the word. 


0 (zero) Moves the cursor position to the beginning of the 
current line. : 
[Return] Moves the cursor position to the beginning of the next 
line. 
[Spacebar] Moves the cursor position one space to the right. 


[Backspace] Moves the cursor position one space to the left. 
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The quit commands 


With the exception of the ZZ command, these commands start with :, and you must end a 
command line with [Return]. 


Writes (saves) the contents of the buffer and quits the vi editor. 
Ww Writes (saves) the contents of the buffer but stays in the editor. 
q Quits the editor. 1 
i! 
q! Quits the editor and abandons the contents of the buffer. 
ZZ Writes (saves) the contents of the buffer and quits the vi editor. 


The search commands 
These keys allow you to search forward or backward in your file for a pattern. 


/ Searches forward for a specified pattern. 


3 Searches backward for a specified pattern. 


REVIEW EXERCISES 


What is an editor? 


e 


LOS lee 


What is a text formatter? 
Name the editors that the UNIX operating system supports. 


Name the vi modes. 


Name the keys that place the vi editor in the text input mode. 
Explain how the vi editor uses buffers. 


Name the command that saves your files and quits the vi editor. 


Name the command that just saves your file and remains in the vi editor. 


we mrntnvnanmn dB Ww 


Name the key that places the vi editor in the command mode. 


Name the operator that deletes one line of text and the operator that deletes five 
lines of text. 


_ 
= 


= 
+e 


Name the operator that deletes a character and the operator that deletes 10 characters. 


Name the key that repeats your most recent text change. 


— 
N 


Name the key that moves the cursor position to the end of the current line. 


po, 
Sed 


Name the key that moves the cursor position forward one word. 


i 
> 


Name the cursor movement keys that move the cursor up, down, left, and right. 


—_ 
Sd 


Name the key that appends the text you enter to the end of the current line. 


jak 
\ 
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Screen No. 1 


17. Name the key that opens a line above the current line. 


18. Name the key that opens a line below the current line. 


19. Name the key that undoes the most recent changes. 


20. Name the key that undoes all the changes on the current line. 


Match the commands shown in the left-hand column to the explanations shown in the 


right-hand column. 


Lok a 
2 b. 
Dal c 
4.? d. 
Sah e: 
6. A - 
Try g. 
8. wq h. 
9.a if 
10. $ j. 
11. O (zero) k. 
ek is 


s 


Moves the cursor position one line up. 
Deletes the character under the cursor. 
Moves the cursor position to the beginning of the current line. 


Places the text you enter after the last character on the current 
line. 


Moves the cursor position to the end of the current line. 
Searches backward for a specified pattern. 

Quits the vi editor without saving your file. 

Writes (saves) your file and quits the vi editor. 

Places the text you enter after the character that the cursor is on. 
Moves the cursor position one space to the left. 

Searches forward for a specified pattern. 


Replaces the character that the cursor is on. 


Terminal Session 


In this terminal session, you will create a small text file and practice using the editing 
keys that vi provides. Use your imagination. Do not limit yourself to the small file in 


this exercise. 


Try to use all the keys that are explained in this chapter. 


1. Use the vi editor to create a file called Chapter4 and type in the text shown on 


screen |. 


2. Save this file. 


3. Open the test file again and add text to make it look like the text shown on screen 2. 


4. Save this file again. 


| © 


The vi history 

The vi editor was developed at the University of california 

berkeley as part of the berkeley unix system. 

At the beginning the vi editor was part of another editor 

The vi part of the ex editor was often used and became very. 

This popularity forced the developers to come up with a separate 

vi editor. ' 

now the vi editor is independent of the ex editor and is available on 
most of the UNIX operating system. 

The vi editor is a good editor for everyday editing jobs. 


5. Open the test file once more and edit the text to make it look like the text on 
screen 3. 


6. Search for the word vi using the / (forward search). Use n to find the next occur- 
rence of the word vi. 


7. Search for the word vi using the ? (backward search). Use n to find the next occurrence 
of the word vi. 


8. Place the cursor at the beginning of the file and delete five lines. Undo your delete. 


9. Place the cursor at the beginning of the second line and delete 10 characters. Undo 
your delete. 


10. Use r to replace the character at the cursor position. Undo your action. 
11. Use R to change the word developers to creators. Undo your action. 
12. If you have a Linux system, practice the following: 

a. Get help for the help command. 

b. Get help for the ZZ command. 

c. Get help for the search command. 


13. Save your file for later exercise sessions using the ZZ command. 


The vi history 

The vi editor was developed at the University of California 
Berkeley as part of the Berkeley UNIX system. 

At the beginning the vi (visual) editor was part of the ex editor 
and you had to be in the ex editor to use the vi editor. 

The vi part of the ex editor was often used and became 

very popular. This popularity forced the developers to come up 
with a separate vi editor. 

Now the vi editor is independent of the ex editor and is available 
on most of the UNIX operating systems. 

The vi editor is a good, efficient editor for everyday editing jobs 
although it could be more user friendly. 
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CHAPTER 5 


/ 


Introduction to the 
UNIX File System 


This is the first of two chapters that discuss the file structure of the 
UNIX system; Chapter 7 is the second. Chapter 5 describes the 
basic concepts of files and directories and their arrangement in a 
hierarchical tree structure. It defines the terminology used in the 
UNIX file system. It discusses commands that facilitate the ma- 
nipulation of the file system, explains the naming conventions for 
files and directories, and shows a practical view of the file system 
and its associated commands in the terminal session exercises. 
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In This Chapter 
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Displaying a Directory Pathname: The pwd Command 
Changing Your Working Directory: The cd Command 
Creating Directories 

Removing Directories: The rmdir Command 

Listing Directories: The ls Command 


5.5 DISPLAYING FILE CONTENTS 


oper 


Displaying Files: The cat Command 


5.6 PRINTING FILE CONTENTS 


aitoall 
D1. O.2 
Soe) 
5.6.4 


Printing: The lp Command 

Printing: The lpr Command in Linux 

Cancelling a Printing Request: The cancel Command 
Getting the Printer Status: The Ipstat Command 


Spf DELETING FILES 


ial 


Before Removing Files 
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D. 1 


DISK ORGANIZATION 


9.2 


The information a computer uses is stored in files. The memos you write, the programs 
you create, and the text you edit are all stored in files. But where are the files stored? 
How do you keep track of them? You give each file a name, and the files are usually 
saved on a particular section of the hard disk. But considering the capacity of disks, how 
do you keep track of the whereabouts of the files on the disk? You divide your disk into 
smaller units and subunits, name each of them, and store related information in the same 
unit or subunit. 

UNIX follows the same procedure in handling your disk. While you are 
working on a computer, the files you work with are stored in the computer’s random 
access memory (RAM) or what in general is called the main memory. UNIX uses 
RAM for short-term storage. Your files are usually stored on hard disk, for perma- 
nent, long-term storage. Hard disk is the most common file storage medium. How- 
ever, you can store your files on other storage media such as floppy disks, zip disks, 
or tape. ; 

UNIX allows you to divide your hard disk into many units (called directories), 
and subunits (called subdirectories), thereby nesting directories within directories. 
UNIX provides commands to create, organize, and keep track of directories and files 
on the disk. 


FILE TYPES UNDER UNIX 


For the UNIX operating system, a file is a sequence of bytes. UNIX does not support 
other structures (such as records or fields),-as some other operating systems do. UNIX 
has three categories of files: 


Regular Files Regular files contain sequences of bytes that could be programming 
code, data, text, and so on. The files you create using the vi editor are regular files, and 
most of the files you manipulate are this type of file. 


Directory Files In most respects, a directory file is a file like any other file, and 
you name it as you name any other file. It is not, however, a standard ASCII text 
file. The directory file is a file that contains information (like the file name) about 
other files. It consists of a number of such records in a special format defined by 
your operating system. 


Special Files Special files (device files) contain specific information corresponding 
to peripheral devices such as printers, disks, and so on. UNIX treats I/O (input and 
output) devices as files, and each device in your system—the printer, floppy disk, ter- 
minal, and so on—has a separate file. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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ALL ABOUT DIRECTORIES 


Directories are an essential feature of the UNIX file system. The directory system pro- 
vides the structure for organizing files on a disk. To visualize a disk and its directory 
structure, think of your disk as a file cabinet. A file cabinet may have several drawers, 
which can be compared to disk directories. A drawer may be divided into several sec- 
tions, which are comparable to subdirectories. 

irectory structure is organized in levels and is known as a hierar- 
chical s eritertrer This structure allows you to organize files so you can easily find any 
particular one. The highest level directory is called the root and all other directories 
branch directly or indirectly from it. Directories do not contain the information con- 
tained in your files, but instead provide a reference path to allow you to organize and 
find your files. Figure 5.1 shows the root and some other directories. 


Figure 5.1 
Directory Structure 


root 


bin lib usr | dev 


ae 


One example of a hierarchical structure is your family tree. A couple may have a 
child, that child may have several children, and each of those children may have more 
children. The terms parent and child describe the relationship between levels of the hi- 
erarchy. Figure 5.2 shows this relationship. Only the root directory has no parents. It is 
the ancestor of all the other directories. 


Figure 5.2 

Parent and Child Relationship 

ancestor of all root 

MNS eri ones children of the root 
bin lib usr dev 


| children of usr 
usr is parent of david | 


daniel, and gabriel | 
david gabriel 


A hierarchical directory structure is often illustrated as a tree. The tree repre- 
senting a file structure is usually pictured upside down, with its root at the top. Using 


ad 
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this tree analogy, the tree’s root represents the root directory, the branches the other 
directories, and the leaves are the files. 


Important Directories 


Most of the directories that hold UNIX system files are standard. Other UNIX systems 
such as Linux will have identical ditectories with similar contents. These directories are 
usually accessible to ordinary users to list files or read files; however, you probably 
cannot edit, copy, or delete them. As an ordinary user, you have full access to your own 
directories and files that you create in your home directory, but you have limited access 
to other files. This topic will be addressed later in this chapter and Chapter 13. 
Following are summaries of some of the more important directories on your UNIX 
system. 
> 
This isthe root directory. It is the highest-level directory and all other directories 
branch from it. 
/usr 
This directory holds users’ home directories. In other UNIX systems including 
Linux, this can be the /home directory. This directory holds many other user-ori- 
ented directories including the following: 
_/usr/docs 
This directory holds various documents. 
/usr/man — 
This directory holds man (online manual) pages. 
/usr/games — 
This directory holds game programs. 


/usr/bin — 
This directory holds user-oriented UNIX programs. 


/usr/spool — 
This directory has several subdirectories such as mail, which holds mail 
files, and spool, which holds files to be printed. 
/usr/sbin 
This directory holds system administration files. You must be a privileged 
user (root user) to have access to most of these files. 
/bin 
This directory holds many of the basic UNIX program files. bin stands for bina- 
ries, and these files are executable files. 
/dev_ 
This directory holds device files. These are special files that represent the phys- 
ical computer components such as printer or disk. UNIX treats everything as a 
file. For example, your terminal is one of the /dev/tty files. A special device is 
—/dev/null, the null device (sometimes called the bit bucket). All information sent 
to null device is deleted. 
/sbin — 
This directory holds system files that usually are run automatically by the UNIX 
system. 
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/etc 
This directory and its subdirectories hold many of the UNIX configuration files. 
aeoreer ee text, and a can be, edited sin MERCER 


The Home Directory 


The system administrator creates all user accounts on the system and associates each 
user account with a particular directory. This directory is the home directory. When you 
log on to the system, you are placed automatically into your home directory. From this 
single directory (your home directory), you can expand your directory structure ac- 
cording to your needs. You can add as many subdirectories as you like, and by dividing 
subdirectories into additional subdirectories, you can continue expanding your directory 
structure. Figure 5.3 shows that the directory called usr has three subdirectories called 
david, daniel, and gabriel. The directory david contains three files, but the other 
directories are empty. 


Figure 5.3 


Directories, Subdirectories, and Files 


root subdirectories 


Exe 


usr subdirectories 


files in david directory 


[= paearnee satin oR ME Fe heise eve 


I. Figure 5.3 is not the standard UNIX file structure, and file structure setup varies 
from one installation to another. 


2. Your login name and your home directory name are usually the same and are 
assigned by the system administrator. 


3. The root directory is present in all UNIX file structures. 


4. The name of the root directory is always the forward slash (/). 


peut emer 


orking on the UNIX s are always associated with a directory. 
medline paeecacosiainiioi ci lie peat LS 
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current directory. Several commands allow you to view or change your working directory. 
These commands will be covered later in this chapter. 


Understanding Paths and Pathnames 
Every file has a pathname. The pathname locates the file in the file system. You determine 


a file’s pathname by tracing a path from the root directory to the file, going through all in- 
termediate directories. Figure 5.4 shows a hierarchy and the pathnames of its directories 
and files. For example, using Figure 5.4, if your current directory is root, then the path to 
a file (say, myfirst) under the david directory is /usr/david/myfirst. 


Figure 5.4 


Pathnames in a Directory Structure 


/ (root pathname) root subdirectories 


usr subdirectories 


/usr/david/myftirst (myfirst pathname) 


/usr/david/report (report pathname) 


At the end of each path is an ordinary file (called file) or a directory file (called 
directory). Ordinary files are at the ends of paths and cannot have further directories— 
or, using the tree analogy, leaves cannot have branches. Directory files are the points in 
the file structure that can support other paths, just as tree branches can have other 


branches. 


1. The forward slash (/) at the very beginning of a pathname stands for the root 
directory. 


2. The other slashes serve to separate the names of the other directories and files. 


3. The files in your working directory are immediately accessible. To access files in 
another directory you need to specify the particular file by its pathname. 


Absolute Pathname An absolute pathname (full pathname) traces a path from the 
root to the file. An absolute pathname always begins with the name of the root directory, 
forward slash (/). For example, if your working directory is usr, the absolute pathname 
of the file called myfirst under the directory david is /usr/david/myfirst. 


1. The absolute pathname specifies exactly where to find a file. Thus, it can be used to 
specify file location in the working directory or any other directory. 


2. Absolute pathnames always start from the root directory and therefore have a for- 
ward slash (/) at the beginning of the pathname. 
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Relative Pathname A relative pathname is a shorter form of the pathname. It traces a 
path from the working directory to a file. Like the absolute pathname, the relative path- 
name can describe a path through many directories. For example, if your working direc- 
tory is usr, the relative pathname to the file called REPORT under the david directory is 
david/REPORT. 


There is no initial forward slash (/) for a relative pathname. It always starts from your 
current directory. ; 


Using File and Directory Names 


Every ordinary and directory file has a filename. UNIX gives you much freedom in 
naming your files and directories. The maximum length of the filename depends on the 
UNIX version and system manufacturer. All UNIX systems allow a filename to be at 
least 14 characters, and most support much longer filenames, up to 255 characters. 

You name a file using a combination of characters or numbers. The only excep- 
tion is the root directory, which is always named / (forward slash) and is referred to 
by this single character. No other file can use this name. 

Certain characters have a special meaning to the shell you are using. If those 
characters are used in a filename, the shell interprets them as part of a command and 


acts on them. Although there are ways to override this interpretation of ieing 


acters, a better choice is to avoid using them. In particular, avoid usin following 
characters in filenames: 

ae less than and greater than signs 

G) open and close parentheses 

[ ] open and close brackets 

{} open and close braces 

: asterisk or star 

% question mark 


double quotation mark 
single quotation mark 


_ minus sign 
$ dollar sign 
A caret 


You can avoid confusion if you choose characters for filenames from the following 


(A-Z) uppercase letters 
(a—z) lowercase letters 
(0-9) numbers 

G) underscore 

@) dot (period) 


UNIX uses spaces to tell where one command or filename ends and another one 
begins. Use a period or underline where you normally would use a space. For example, 
if you want to give the name MYNEWLIST to a file, you may call it MY_NEW_LIST or 
MY .NEW.LIST instead. 
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The filename you choose should mean something. Names like junk, whoopee, 
or ddxx are correct filenames, but they are poor choices because they do not help you re- 
call what you stored in the file. Choose a filename that is as descriptive as possible and 
associate it with the contents of the file. The following filenames have correct syntax 
and also convey information about the contents of the file: 


REPORTS Jan_list my_memos 
shopping.lis Phones Cdruyc 


The UNIX operating system fs case sensitive: Uppercase letters are distinguished 
from lowercase letters. You can use a mixture of uppercase and lowercase letters in any 
sequence within your filename. Keep in mind, however, that files named MY_FILE, 
My_File, and my_file are considered to be three different files. 

UNIX makes no distinction between names that can be assigned to ordinary files 
and those that can be assigned to directory files. Hence, it is possible to have a direc- 
tory and a file with the same name, for example, the lost+found directory could 
have a file in it called lost+found. 

Referring back to the parent and child analogy, no two files in the same directory 
can have the same name, like children of one parent. It makes good sense for parents to 
give their children different names, but in UNIX it is mandatory. However, like children 
of different parents, files in different directories can have the same names. 


You must avoid using spaces in any part of a filename. 


Filename Extensions The filename extension helps to further categorize and describe 
the contents of a file. Filename extensions are part of the filename following a period and 
in most cases are optional. Some programming language compilers, like those for C, de- 
pend on a specific filename extension. (Compilers are explained in Chapter 10.) In Figure 
5.5, first.c and first.cpp in the source directory have typical file extensions, (.¢ 
and .cpp for the C and C++ programming languages respectively). 

The following examples show some filenames with extensions: 


report.c report.o 
memo.@4.10 


Note that the use of more than one period in a file extension is allowed in UNIX. 


Figure 5.5 


An Example of a Directory Structure 


david 


source 


Cryfret )— 
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5.4 DIRECTORY COMMANDS 


Now that you are familiar with some of the basic file concepts and definitions, it is time to 
learn to work with files and directories. The following examples and command sequences 
show the use of commands that let you manipulate your files and directories. 

In the following examples, assume that your login name is david, Figure 5.5 is 
your directory structure, and your home directory is david. 


5.4.1 Displaying a Directory Pathname: The pwd Command 


The pwd (print working directory) command displays the absolute pathname of your 
working (current) directory. For example, when you first log in on a UNIX system, 
you are in your home directory. To display the pathname of your home directory, 
which at this point is also your working directory, you use the pwd command just 
after you log in. 


Log in and show the pathname of your home directory. 


login: david [Return] . .. . . Enter your login name (david) 
PaSSWOrd:s (0.0 ee eee Pe etek VOUT assw One 

Welcome to UNIX! 

$ pwd [Return] .... . . . . Display your HOME directory path. 
/usr/david 

$ sip devel seviet insti VK. sacl basen en eLOUD Is OL De xt Conn alnd, 


EI I. /usr/david is your home directory pathname. 


2. /usr/david is also your current or working directory pathname. 


3. /usr/david is an absolute pathname because it begins with /, tracing the path of 
your home directory from the root. 


4. david is your login name and your home directory name. 


Locating a File in Your Working Directory Your working directory is david, and 
Figure 5.5 shows that you have two files plus a directory called source, which has 
two files in it. You want to locate the file called myfirst. The pathname for my - 
first, which is in the david directory, is /usr/david/myfirst. This is the 
absolute pathname to the file. However, when a file is in your working directory, you 
do not need a pathname to refer to it. The name of the file (in this case, myfirst) 
by itself is sufficient. 


Locating a File in Another Directory When a file is in a directory different from your 

king directory, you need to specify which directory the file is in. Suppose your 
working directory is usr. The pathname for the file called first.c in your source di- 
rectory is david/source/first.c.. 


david/source/first.c is what is called a relative pathname. It does not start from 
the root directory. 


HTT 
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5.4.2 Changing Your Working Directory: The cd Command 


You are not going to work in your home directory all the time. You are likely to change 


your working directory from one directory to another. 1 The ed (change directory) com- 
mand makes the specified directory your working directory. 


For example, to change your working directory to the source directory, use the 


following command sequence: __, 


$ pwd [Return] .. . . . . Check your current directory. 

/usr/david 

$ cd source [Return] . . . Change to source directory. 

$ pwd [Return]... . .. . Display your working directory. 
/usr/david/source 

ie IE re ine © Oly (940: Promptionthemexucommand 


Assuming you have permission, you can change your working directory to /dev 
by using thé following command sequence. 


$ cd /dev [Return]. . . . . Change to /dev directory. 
$ pwd ee soe se ee Check YOUr WOLKINg Cilectory: 
POON ir Gas oo se ws mn VOU-CURTCHE difectory 1S +/ CCV. 
See Os oa, > eee ors oe x, Prompttormexticommand: 


Returning to Your HOME Directory When you have levels of directories and your 
working directory happens to be a few levels deep in the nested directory structure, 
then it is convenient to be able to return to your home directory without too much 
typing. You use the ed command with $HOME (a variable that holds your home direc- 
tory pathname) as the directory name. You can also type just the cd command followed 
by [Return] since the default is your home directory. 


Use the following command sequence to practice the use of the cd command: 


$ cd $HOME [Return] .. . . Return to HOME directory. 

$ cd /bin [Return]... . . Change to /bin directory. 

$ pwd [Return] .. . .. . . Check your working directory. 

eee Eply SRAM Oe oe a) ow as. os 1 YOUN CULTENE Gitectoryass/ Dane 

$ cd [Return] _», « . « » Nodirectory mame is specitied: the default 
is your HOME directory. 

$ pwd [Return]... . .. . Check your working directory. 

/usr/david 

$ cd xyz [Return] . . . . . Change to directory named xyz. It does 


not exist, so you get an error message. 
MYZ JenOLudeaLRectory 
Ce ere ey ye  -. PEOTAPELOUnexL command, 


5.4.3 Creating Directories 


The very first time you log on to the UNIX system, you begin work from your home 
directory, which is also your working directory. Probably no file or subdirectory exists in 
your home directory at this point, and you will want to build your own subdirectory system. 
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Advantages of Creating Directories 


There are no restrictions on directory structure in UNIX. If you want to keep all your 
files under your home directory, you can. Although creating an effective directory struc- 
ture takes some time, it also provides many advantages. The advantages become ap- 
parent, particularly when you have a large number of files. The following lists some of 
the advantages of using directories: 


¢ Grouping related files in one directory makes it easier to remember and access them. 


¢ Displaying a shorter list of your files on the screen enables you to find a file more 
quickly. 


e You can use identical filenames for files that are stored in different directories. 


¢ Directories make it feasible to share a large-capacity disk with other users (per- 
haps other students) with a well-defined space for each user. 


¢ You can take advantage of the UNIX commands that manipulate directories. 


Using directories requires careful planning. If you group your files logically into 
manageable directories, your plan will pay off handsomely. If you haphazardly create 
and fill directories, then you might have difficulty finding your files or you might re- 
quire more time to recognize them. 


Directory Structure 


Let’s start with the directory structure presented in Figure 5.6. At this point, this struc- 
ture should be similar to your directory structure. You created myfirst and chapter4 
files in your HOME directory when you were practicing with the vi editor, and there are 
no subdirectories. Depending on your system configuration and administration require- 
ments, you might have other files or subdirectories in your HOME directory. These 
other files are usually default files and subdirectories that are provided by your system 
administrator, not ones that you have created. 


Figure 5.6 


Your Directory Structure at the Beginning 


david 


chapter4 


Directory Creation: The mkdir Command 


The mkdir (make directory) command creates a new subdirectory under your working 
directory or any other directory you specify as part of the command. For example, the 
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following command sequences show how to create subdirectories under your home di- 
rectory or other directories. 


To create a directory called memos under your HOME directory, use the following 
command sequence: 


$ cd [Return] - + +s .. + « « Make sure you are in your HOME 
directory. 

$ mkdir memos [Return]’ . . . . . Create a directory called memos. 

$ pwd [Return] ..... . . . . Check your working directory. 

/usr/david 

$ cd memos [Return] - « « » » « Change to memos directory. 

$ pwd [Return] .... . . . . . Check your working directory. 

/usr/david/memos ... . . . . . Yourcurrent directory is memos. 

2 te we oe oe ok a ee se 2 PROMpMromnexocommand, 


Figure 5.7 shows your directory structure after adding the memos subdirectory. 
Figure 5.7 
Your Directory Structure After Adding the memos Subdirectories 


root 


david 


chapter4 


While you are in your HOME directory, create a new subdirectory called important in 
the memos directory. 


$ cd [Return] Me hob dstes (noe oMakeisuresyou.areaniyour HOME 
directory. 

$ mkdir memos/important [Return] Specify the important directory 
pathname. 

$ cd memos/important [Return] . Change to important directory. 


S pWOSEReCUNN) sha 2 Ok 
/usr/david/memos/important 
Co et Vente v2 INOW YOUL WOIKIN® CiteclOry 1S 
7 important. 


. Check your working directory. 


Figure 5.8 shows your directory structure after adding memos and important 
subdirectories. 

Using the same command sequence, Figure 5.9 shows how to create a directory 
called source under your HOME directory. 

Figure 5.10 shows your directory structure after adding the source subdirectory. 


A directory structure can be created according to your specific needs. 


96 Chapter 5 


Figure 5.8 
Your Directory Structure After Adding the memos and important Subdirectories 


Figure 5.9 


Creating the source Directory 


Figure 5.10 
Your Directory Structure After Adding the source Directory 


usr 


-p Option You can create a whole directory structure using a single command 
line. You use the -p option to create levels of directories under your current directory. 
For example, suppose you want to create a directory structure three pesca 
starting in your HOME directory. The following command sequence shows to 


% 
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Figure 5.11 
Your Directory Structure After Adding the Three-Levels Deep Subdirectories 


source 


it, and Figure 5.11 depicts the directory structure after this command sequence has 
been applied. 


While in your HOME directory, create a directory structure with three levels by doing 
—= the following: 


$ cd [Return] ee wl 3 a egies) ee Makessiite, vouratennnyOun 
“ HOME directory. 
$ mkdir -p xx/yy/zz [Return] .. . . . Create a directory called 


XX; 1n XX create a directory 
called yy, and in yy create 
a directory called zz. 

$ Pea geese ine os a piles) cxvicuvdl «os ot cane? cae CaGy HouNe<t Command: 


--parents Option The alternative option in Linux is --parents. Like the -p option, 

--parents creates levels of directories under your current or the specified directory. For 

example, the command line for using the --parents is _ 

$ mkdir --parents xx/yy/zz [Return] . . Create a directory called 

XX; in XX, create a 
directory called yy; and in 
yy, create a directory 
called zz. 


Figure 5.11 shows your directory structure after adding the three-level deep direc- 
tories named xx, yy, and ZZ. 


1. The parent directory must be nonexistent. In this example, you should not 
have a directory called xx in your current directory. 
2. You do not have to be in the parent directory to create a subdirectory. As long 
as you give the pathname for the new directory, you can issue the command 
from any level of the directories. 


5.4.4 
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Removing Directories: The rmdir Command 


Sometimes you find that you have no more use for a directory, or that you created a di- 
rectory by mistake. In both cases, you want to remove the unwanted directory, and 
UNIX has the command for you! 

The rmdir (remove directory) command removes (deletes) the specified | direc- 
tory. However, it removes only empty directories—directories that contain no subdi- 
rectories or files other than the dot (.) and dot dot (..) directories (which are explained 
later in this chapter). 


To remove the important directory from your memos directory, use the following 
command sequence: 


$ecod. [Return]. .4.% sana cee . + Se Make sire vous your 
HOME directory. 

$ cd memos [Return] .... .. .. .. . Change your working 
directory to memos. 

$ pwd [Return] ~ « 0 as © + me & So Make sure you area memos: 

/usr/david/memos 

at eae oe eee ee eee Steven ell erivem iy Sites 

$ rmdir important [Return] . . « « Remove the important 
directory. 

SD Thee oka yar Som nee lee gare hes lhe oul ema head \ulOlie Mo COMINGInE: 


1. You were able to remove the important subdirectory because it was an empty 
directory. 


2. You must be in a parent directory to remove a subdirectory. 


From the david directory, try to remove the source subdirectory by doing the following: 


$ cd [Return] .... . Change to david directory. 


$ rmdir important [Return] . . « « Remove the source directory. 

rmdir: source: Directory not empty 

$ rmdir xyz [Return] _ » . « = « ~ Remove a directary called 
XyZ. 

rmdir: xyz: Directory does not exist 

Si ot Fd RY ROU eae ae Freer Cady fOr DEXC COMmmanG: 


I. You could not remove the source subdirectory because it was not an empty direc- 
tory. There are files in it. ; 


2. rmdir returns an error message if you give a wrong directory name or if it cannot 
locate the directory name in the specified pathname. 


3. You must be in the parent directory or a higher level of directory to remove subdi- 
rectories (children). 


Listing Directories: The Ils Command 


The Is (list) command is used to display the contents of a specified directory. It lists the 
information in alphabetical order by filename, and the list includes both filenames and 


Introduction to the UNIX File System 99 


directory names. When no directory is specified, the current directory is listed. If a file- 
name is specified instead of a directory name, then Is shows the filename with any other 
information requested. 

Figure 5.12 is used in the examples and command sequences as the directory 
structure, and subsequent figures show the effect of the example commands on the files 
and directories. Please follow these figures for better understanding of the examples. 


Figure 5.12 , 


The Directory Structure Used for Command Examples 


root 


usr 


david 


source 


Draft_1 
important 


XX 


yy 


1. Remember, a directory listing contains only the names of the files and subdirecto- 
ries. Other commands let you read the contents of a file. 


2. Ifno directory name is specified, the default is your current directory. 
3. A filename does not indicate whether it refers to a file or a directory. 


4. By default, the output is sorted alphabetically. Numbers come before letters, and 
uppercase letters before lowercase letters. 


Your directory structure is different and you do not have this many files and direc- 
tories. To make your directory structure similar to the one presented here, you have to 
create new directories and files. First, create directories using the mkdir command as 
you did in previous section. Second, use the vi editor to create the files you need. There 
is no need to type anything in the files. You need to open and save files with the desired 
filenames. For example, to create a file named REPORT, you type 


$ vi REPORT . . . Open/create a file called REPORT 


The vi editor will open a blank screen. 
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VREPORT) (new) t11¢6] 0 lanes, © characters 


Now exit vi using the wq (write and quit command). 
(1 Press [Esc] to make sure vi is in the command mode. 


“1 Type :wq [Return]. This closes vi and saves the file. 


:wq 
TREPORT [new tite) OL, OG written 
$ 


eee to create other files. To create a file under a spe- 
Ci rectory, first change to that directory using the ed command and then invoke vi to 
create your file. 


=|| There are other ways to create small files quickly. We will explore the other methods in 
= later chapters. 


Assuming your current directory is david, show the contents of your HOME directory 
a by typing Is [Return]. 


$ 1s 
123 
Dratt 1 
REPORT 
memos 
myTinst 
phones 
source 
XX 


$ 


In some systems, the output of the Is command is not vertical in one column and the 
default format is set to display filenames across the screen. 


$ Is 
123” Deatt 1 REPORT memos  myrirst  onones 7 source 4. 
$ 
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You may want to list the contents of directories other than your current 
directory. You can also list a single file to check whether it exists in the specified di- 
rectory. While in your HOME directory david, list files in the source directory by 
doing the following: 


$ cd [Return] . . . . . . . Make sure you are in the david directory. 

$ 1s source [Return] . . . While in david, display list of files in the 
source directory. 

FETS , 


Tarsitwepp 
ee cs x ng eo a ery ee Cady Lon next command: 


While in your HOME directory, check whether first .c exists in the source directory. 


$ ls source/first.c [Return]. . Display the first.c filename in 
the source directory to see whether 
it exists. It does exist, so the file- 
name is displayed. 


TASi ac 
$ ls xyz [Return] ... . . . . Display a file called xyz if it exists. 
If it does not exist, you get the error 
message. 
source/xyz: No such a file or directory 
ae Miko ented i eas eee be YOU Sethe promptsion acai: 
Is Options 


When you need more information about your files or you want the listing in a different 
format, use the Ils command with options. These versatile options provide capabilities 
for listing your files in column format, showing a file’s size, or distinguishing between 
filenames and directory names. 

Table 5.1 shows most of the Is command options. Let’s use some of these options 
and observe their outputs on the screen. 


. Every option letter is preceded by a minus sign. 
. There must be a space between the command name and the option. 


You can use pathnames to list files in a directory other than your working directory. 


foc NM & 


. You can use more than one option in a single command line. 
The most informative option is the -l (long format) option. The listing produced by 
the Is command and -I option shows one line for each file or subdirectory and displays 


several columns of information for each file. 
¥ 


List the files in your current directory in long format by doing the following: 


Type cd and press [Return]. 


Type Is -I and press [Return]. 


The first output line in Figure 5.13, “total 11,” shows the total size of the dis- 
played files. The size indicates the number of blocks, which is usually 512 bytes. Your 
output might be showing different “total,” depending on the number and size of files 
in your directory. 
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Table 5.1 


The Is Command Options 


--all 


-C --format=vertical 
-- format=horizontal 


-F --classify 


--format=single-column 


Lists all files, including hidden files. 


Lists files in multicolumn format. Entries 
are sorted down the columns. 


Places a forward slash (/) after each file- 
name if that file is a directory, and an 
asterisk (*) if it is an executable file. 


Lists files in a long format, showing detailed 
information about the files. 


de --format=commas 


Lists files across the page, separated by 
commas. 


Places a forward slash (/) after each file 
name if that file is a directory. 


=3e --reverse 


--recursive 


Lists files in reverse alphabetic order. 


Recursively lists the contents of the 
directory. 


--format=across 


Show size of each file in blocks. 


Lists files in multicolumn format. Entries 
are sorted across the line. 


--help 


er --format=horizontal 


_ 


Displays a usage message. 


Figure 5.13 
The Is Command and the -I Option 


e 
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Figure 5.14 
The Is Command-—Long Format 
1 2 3 4 5 6 il 
-Pwx rw- --- 1 david student 342 Jun 25 12:28 myfirst 
Column1..... . . . . Consists of 10 characters. The first character indicates the file 
type and the rest indicate the file access mode. 

Column2.... .. . . . Consists of a number indicating the number of links. 

| Column3....... . . Indicates the owner’s name. 
Column4...... . . . Indicates the group name. 
Column5..... . . . . Indicates the size of the file in bytes. 

| Column6..... . . . . Shows the date and time of last modification. 


Column7........ . . Shows the name of the file. 


Figure 5.14 gives you a general idea about what is in each column. Look at each 
column and see what type of information it conveys. ; 


FileType The first column consists of 10 characters and the first character in each line 
indicates the type of file. The following list summarizes the file types: 


- indicates an ordinary file 

d indicates a directory file 

b indicates a block-oriented special (device) file, such as a disk 

Cc indicates a character-oriented special (device) file, such as a printer 
File Access Mode The next nine characters of the first column, which consist of 
three sets of the letters 7 w, x, and/or hyphens (-), describe the access mode of each file. 
They tell how each user in the system can access a particular file, and they are called 


the file access, or permission mode. Within each set, the letters 7, w, x, and hyphens (-) 
are interpreted as described in Table 5.2. 


Table 5.2 


File Permission Characters 


aa aia: Settings 5 
\ TT Ol OS ett MC > ‘ : 
r Read permission granted. 
Ww Write permission granted. 
T 
x Execute permission granted (permission to run the file as a program). 
4 
- (hyphen) Permission is not granted. 


1. The execute permission (x) makes sense if the file is an executable file (a program). 
2. If a hyphen appears instead of a letter, then permission is denied. 


3. If the file is a directory file, then x is interpreted as permission to search the direc- 
tory for a specific file. 
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Each set of letters grants or denies permission to a different group of users. The 
first set of the rwx letters grants read, write, and execute permission to owner (user); the 
second rwx is for group; and the third one is for others. By setting the access letters for 
different groups of users, you can control who can have permission for your files 2 
what type of access they have. For example, suppose you are in david directory, and 
you issue the following command: 


$ ls -1 myfirst [Return] .. . . Listmyfirst in long format. 
-rwx rw---- 1 david student 342 Jun 25 12:28 myfirst 


The output shows that myfirst is an ordinary file, since the first character is a hy- 
phen. The first group of letters (rwx) means the owner has read, write, and execute per- 
mission. The second group of letters (rw-) means the group has read and write permis- 
sion, but execute permission is denied. The last three characters (- - -), three hyphens, 
show that others are denied all access rights. 


Number of Links The second column shows a number that indicates the number of 
links. Links (In command) are discussed in Chapter 7. In our example, the number of links 
for myfirst is 1. 


File Owner The third column shows the owner of the file. Usually this name is the 
same as the user ID of the person who created it, in this case, david. 


FileGroup The fourth column shows the user group. Every UNIX user has a user ID and 
a group ID. Both are assigned by the system administrator. For example, people who are 
working on a project get the same group ID. In our example, the file’s group is student. 


File Size The fifth column shows the file size. This is the number of bytes (characters) 
in the file. In our example, the file size is 342 bytes. 


Date andTime The sixth column shows the date and time of the last modification. In 
our example, myfirst was last modified on June 25, at 12:28. 


‘Filename The seventh column (finally) shows the name of the file, in our example, 
myfirst. 


While you are in david, list the files in the source directory in long format by doing 
the following: 


$ cd [Return] .. . .. . . Make sure you are in your HOME directory. 
$ ls -1 source [Return . List files in source directory. 

=rwx tW=-= " 1 david- “student. 342: wun 25, 12:28 “fairsec 
$2 Pee er ee or Olea le tayree 


. You are in your home directory, listing files in the source directory. 
. You have only one file in the source directory. 
. Your file, first.c, is an ordinary file, indicated by a hyphen (-). 


Kw NO 


You have read, write, and execute permission (rwx). User group has read and write 
permission, indicated by (rw-). Permission is denied to others, indicated by (---). 


« fIPSt ic has onedink. 

. The owner name is david, and the group name is student. 
. The first.c file is 342 bytes large. 

. first.c was last modified on June 25 at 12:28. 


Com BON 
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4 

4 To display the names of the files in 
¥ press [Return]. (See Figure 5.15). 
Zz Figure 5.15 


The Is Command and the -r Option 


Notice the option is the lowercase r. 


OO To display the contents of your current directory in column format, type Is -C and press 
[Return]. (See Figure 5.16.) 


Figure 5.16 
The Is Command and the -C Option 


re 


a 


7 
\ 


columns are alphabetically sorted down two columns. This is the default output 
‘omnia 


To display the contents of your current directory separated by commas, type Is -m and 
press [Return]. (See Figure 5.17.) 


4 Figure 5.17 


The Is Command and the -m Option 


Invisible Files 


A filename beginning with a period refers to an invisible file or a hidden file, and direc- 
tory listing commands normally do not display them. Startup files are usually invisible 
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Cause with the dot at the beginning) so that they do not clutter your directory. (Startup 

Sos ‘can create your own invisible file at HOME, or any other subdirectories you 
wish. Just start the filename with [.]. Two special invisible entries, a single and double 
dot (. and ..), appear in every directory except the root directory. 


The . and .. Directory Entries The mkdir (make directory) command automati- 
cally puts two entries in every directory you create. They are a single and double pe- 
riod, representing the current and one level higher directories, respectively. Using the 
parent mm child analogy, dot dot (..) represents the parent directory and dot (.) the 
child 

These desert abbreviations can be used in UNIX commands to refer to the 
parent and current directories when the pathname is required. 


List all files in source, including the hidden files, by doing the following: 


Type ed source and press [Return] to change to the source directory. 
4 " 
| Type Is -a and press [Return] to list all files, including the invisible files: 


1. At this point, dot (.) means your current directory (/usr/david/source). 


2. At this point, dot dot (..) means your parent directory (/usr/david). 


Change your working directory to the parent directory by doing the following: 


$ cd .. [Return] .. . . . . Change to the parent directory 
(/usr/david). 

$ pwd [Return] ... . . . . Check where you are. 

/usr/david 

Be ee fe ee ne ELOMpOIS: Docker” you Taront 


/usr/david directory. 


1. At this point, the dot (.) represents the current directory, which is (/usr/david). 
2. At this point, the dot dot (..) represents the parent directory, which is (/usr). 


List the files in the parent directory of david, separated by commas, by doing the 
following: 


$ cd [Return] Oi) oe ate eee back tosdav tds 
$ ls -m .. [Return] . . . . List the files in the parent directory 
of david, which is usr; show file- 
names across the screen, separated by 
commas. 
david, daniel, gabriel 
Gate fae) ee ee ReACVaLOni ne me xinCOImmM ange 
You probably will get a long list of users IDs in your system and not the three names pre- 
sented here in our example. 
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You can use more than one option in a single command line. For example, if you want 
to list all files, including invisible (-a option) files, in long format (-l option), and with 
the filenames in reverse alphabetic order (-r option), you type Is -alr or Is -a -I -r and 


press [Return]. 
: 1. You can use one hyphen to start options, but there should be no space between the 
option letters. “ 


2. The sequence of the option letters in the command line is not important. 


3. You can use one hyphen for each option, but there must be a space between option 
"s letters. 


: (ony List your HOME directory across the screen and indicate each directory name with a 
slash (/). 


\ 


‘ 


TR AT 
ce wt 
\ AN \\ \ 


Ly 


\\ 


w 
i 


\ 


\\ 


AN 


Two options are used; -m to produce filenames across the screen, and -p to place a 
: slash (/) at the end of the directory filenames. 


To show all filenames, separated by commas, and to indicate the directory files with a 
slash and executable files with an asterisk, do the following: 


= 1. Three options are used, -a to show hidden files, -m to produce filenames across the 
= screen separated by columns, and -¥ to indicate directories and executable files by 
placing a slash (/) or an asterisk at the end of the filenames respectively. 


2. The two invisible files are directory files, indicated by the slash at the end of the 
filenames. 


= List all the files in your HOME directory, in column format, in reverse order. 


\\ 
\\ \ 
ly) NY \ 


\ \ 
\ \ \\\ \\ AY ) yy \ \\ ‘ \ ) \ \ 
yy) ‘iY ]) | i) y ‘ 7 y yj yy ) yy 


NN ANN \ \ \ \ 
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C List the files in david, separated by commas, and show the size of each file. 


$ ls -s -m 


Roa 1/8) es, 2) ovat) 1) REPORT, 1 memos, 1 myfirst, 1 phones, 


1 Source, 1) Xx 
$_ 


El 1. The first field (total 11) shows total size of files, usually in blocks of 512 bytes. 


2. The option -s produces the file size; each file is at least 1 block (512 bytes), regard- 
less of how small the file may be. 


| z List all files (including hidden files) in david in column format and also show the file sizes. 


$ ls -a -x -S 


Totel 15 We A 3 123 
3 Dratt, 1 1 REPORTS 1 memo 1 myfirst 
1 phones 1 source 2 XX 
$_ 
=] 1. The total size is 13 blocks, since the size of the two hidden files is added. 
= », ‘The -x option formats the columns in a slightly different manner than -C. Each 


column is alphabetically sorted across rather than down the page. 


Show the directory structure under david in column format. 


$ cd 

$ ls -R -C 

123 Dratt tT REPORT memos myfirst phones 
source XX 

./memos: 

i fsource: 

TAVSELC 

Ao Ge 


EO AAT aba 


Fu The command’s options in this example are the uppercase letters R and C. 
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I. The -R option lists the filenames in the current directory david, which has three 
subdirectories: memos, source, and xx. 


2. Each subdirectory encountered is shown by its pathname followed by the (:) 
(./memos:), and then lists the files in that directory. 


3. The pathnames are relative pathnames, starting from your current directory (the 
current directory sign is the dot at the beginning of the pathnames). 


As with many other Linux conimands, you can use the --help option to get the list 
of options for the ls command. 


$ ls --help [Return] .. . . Display list of options. 
list a sie it be  aisplayed 
$ Bed eat is : . . .« Back to the prompt. 


Notice the Linux alternative options listed in Table 5.1. The option --format needs an 
argument such as horizontal or commas. There is no space on either sides of the = sign. 
Use the man command to look at more alternative options available under Linux. 


The following command sequences show examples using the Linux alternative options: 


ea Sets, <=all [Return] . .. .) i. -stie@e «9 Sameas sea 
$ ls --classify [Return] .. . . Same as Is -F 
$ ls --format=single-column [Return] . Same as Is -l 
$ ls --format=commas [Return] . .. . . Sameasls-m 
Sen: emer eh bine tds) 4 ie lie ee LOLUPUOR VOUT MCX, 
command. 


9.9 DISPLAYING FILE CONTENTS 


So far in this book you have learned file manipulation commands to scan directories to lo- 
cate files and look at a list of filenames. What about looking at the content of a file? You can 
always print a file to obtain a hard copy of its contents, or use the vi editor to open a file and 
look at it on the screen. You also can use the cat command for this purpose. 


5.5.1 Displaying Files: The cat Command 


You can use the cat (for concatenate) command to display a file (or files), to create 
files, and to join files. In this chapter, only the display capability of the cat command 
is discussed. For example, you type the following command line to display a file called 
myfirst: 

$ cat myfirst [Return] ... . . . . . Display the myfirst file. 


If myfirst exists in your current directory (if no pathname is specified, the de- 
fault is your current directory), the cat command displays the contents of myfirst on 
the screen (the standard output device). 

If you specify two filenames, then you see the contents of the two files, one after 
the other, in the same sequence specified on the command line. For example, you type 
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the following command line to display the contents of two files, myfirst and 
yourfirst, on the screen. Notice the filenames are separated by a space. 


$ cat myfirst yourfirst [Return] . . . Display the myfirst and 
yourfirst files. 


1. Filenames on the command line are separated by at least one space. 


2. The cat command is usually used to display small (one screen) files. 


If the file is long, all you see on the screen at first are the last 23 lines of the file; the 
rest of the lines scroll up before your eyes. Unless you are a fast reader, this is not of 
much use. You can stop the scrolling process by pressing [Ctrl-s]. To continue scrolling, 
press [Ctrl-q]. 

It is rather inconvenient to look at the contents of a file in this manner. Please be patient; 
the best is yet to come. UNIX has other commands that show a long file a page at a time. 


Every [Ctrl-s] must be canceled by a [Ctrl-q]. Otherwise the screen remains 
locked, and the input from your keyboard is ineffective. 


PRINTING FILE CONTENTS 


5.6.1 


You can look at the contents of a file on the screen by using the vi editor or the cat com- 
mand. However, there are times when you want a hard copy of your file. 

UNIX provides commands to send your file to the printer, give you the status 
of your print job, and let you cancel your print job if you change your mind. Most 


UNIX systems provide the Ip and Ipr commands to print files. Let’s investigate 
ihest SoRERaTae 


Printing: The lp Command 


The Ip command sends a copy of a file to the printer for producing a hard (paper) copy 
of the file. For example, if you want to print the contents of the myfirst file, you type 
Ip myfirst and press [Return]. ‘ 

UNIX confirms your request by displaying a request ID similar to the following 
message: 


request id is 1p1-8054 (1 file) 


As always, there is a space between the command (Ip) and the argument (file- 
name). 


If you specify a filename that does not exist, or one that UNIX cannot locate, then 
Ip returns a message similar to the following: 


lp: can't access file "xyz" 
lp: request not accepted 
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You can specify several files on one command line. 


$ lp myfirst REPORT phone [RETURN] . . Print myfirst, REPORT, 
and phone files. 

request id is 1p1-6877 (3 files) 

ST ee ee ee”) OVER eadyifonthenext 
command. 


1. Filenames are separated by at least one space. 


2. Only one banner page (first page) is produced for this request. However, each file is 
printed beginning at the top of a page. 


3. The files are printed in the order in which they appear on the command line. 
If no filename is specified on the command line, the standard input is assumed. In 


this case, what you type (assuming the keyboard is the standard input device) will be 
printed. You signal the end of your input from the keyboard by pressing [Ctrl-d]. 


The following command sequence shows how the Ip command is used to print your 
input from the keyboard: 


DeipaTReturny).) = elo. as .m.. th o.NocHename ss:specitied: 
Pe Ge). ea hg 25 Prompt waiting for your input. 
Type the following text: 

Hello, 
This is a test for checking the lp command. 
[Ctr1-d] 

request id is HP_Printer-1016 (standard input) 
eae eee Pn oh re et a Ta IS CACY, 100 (he miext commana. 


Each print request is associated with an id number. You use the id number to refer 
to the print job, such as when you want to cancel a print request. 


Ip Options 


Table 5.3 shows the options you can use to make your print request more specific. 


Table 5.3 
The Ip Command Options 


-d_| Prints ona specific printer. 


-m Sends mail to the user mailbox after completion of the print request. | 


| -n Prints specified number of copies of the file. 


-s __| Suppresses feedback messages. 


-t | Prints a specified title on the banner page (first page) of the output. 


r -w __| Sends a message to the user’s terminal after completion of the print request. 


112 Chapter 5 


* 


-d Option Your system may be hooked up to more than one printer. Use the -d option 
to specify a particular printer. If the printer is not specified, the default printer (the system 
printer) is used. 


The following command sequence shows an example of the -d option. 


$ lp -d lp2 myfirst [Return] . Print myfirst on Ip2 printer. 
request id is lp2-6879 (1 file) 
$ eee te ae oe ee eeReadyror ie DEX! COMMMANG 


El The names of the printers are not standardized and are different from one installation 
to another. 


+m Option Upon normal completion of your print request, the -m option ret 
your mailbox, informing you that your print job is completed. (Mail and m 
4 


@ The following command sequence shows an example of the -m option. 


(seesesss $ Ip -m myfirst [Return] . . Print the myfirst file and send mail 


at the completion of the print request. 
request id is 1p1-6869 (1 file) 
$ SE sig tgs . Ready for the next command. 


Upon completion of the print request, you receive mail similar to the following 
message in your mailbox: 


From LOGIN: 
printer request 1p1-6869 has been printed on the printer lp1 


-n Option Use the -n option when you need more than one copy of your file to be 
printed. The default is one copy. 


@ The follow g command sequence shows an example of the -n option: 


$ lp -n3 myfirst [Return] . . Print three copies of myfirst on the 
default printer. 
request id 1p1-6889 (1 file) 
See Faas a ie eae 
-w Option The -w option writes am 
print request. If you are not logge 


. Ready for the next command. 


on your terminal after completion of the 
orms you by sending mail to your 


in, 


J The following command sequence shows an example of the -w option: 


$ lp -w myfirst [Return] . . . Printmyfirst and showa 
message when the job is done. 


request id 1p1-6872 (1 file) 


. Ready for the next command. 


Upon completion of a print job, the system usually beeps to draw your attention 
and displays a message similar to the following: 


lp: printer request 1p1-6872 has been printed on the printer 1p1. 


-t Option the -t option prints the specified string on the banner page (first page) of 
the output. 
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5.6.2 


5.6.3 


The following command sequence shows an example of the -t option: 


$ lp -t hello myfirst [Return] . . . Print myfirst and print 
“hello” on the banner page. 

request id 1p1-6889 (1 file) 

$ ee ee ee wee ee a Ready tOLtnemextcommand, 


Printing: The lpr Command in Linux 


Linux is based on BSD (Berkeley Software Distribution) and some of the utilities and 
commands provided are different from UNIX. For example, the Ipr command is used to 
print specified files. If no filename is specified, the standard input device is assumed. 


Ipr Options 


The Ipr command provides some of the same options available for the Ip command and 
some different options. Table 5.4 shows some of the available options. Use the man 
command to obtain a full list of the options. 


Table 5.4 
The Ipr Command Options 


-p | Prints on a specific (named) printer. 


-# Prints specified number of copies of the file. 


-T Prints a specified title on the banner page (first page) of the output. 


-m Sends mail to the user mailbox after completion of the print request. 


1. Most UNIX and Linux systems provide both \p and lpr commands. 


2. Whenever possible, the use of the \p command is preferred. 


The following command sequences shows examples of using the Ipr options: 


$ lpr -p 1lp2 myfirst [Return] . . . . Printmyfirst on lp2 printer. 

S-ipr’-m [Return]. 2.0 « - . . « o EtMttiheMyiaret weand 
send mail at the completion 
of the print request. 


$ lpr -#3 myfirst [Return] .. . . . Print three copies of 
myfirst file. 

$ lpr -T hello myfirst [Return] . . . Printmyfirst and print 
“hello” on the banner page. 

$ Re ee ee ween oe ROUdYsOn (ne next-.comimand: 


Cancelling a Printing Request: The cancel Command 


The cancel command cancels requests for print jobs made with the Ip command. You 
use the cancel command to cancel unwanted printing requests. If you send a wrong file 
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to the printer or decide not to wait for a long printing job, then the UNIX cancel com- 
mand helps. To use the cancel command, you need to specify the ID of the printing job, 
which is provided by Ip, or the printer name. 


C J The following command sequences illustrate the use of the cancel command: 
$ lp myfirst [Return] ... . . . . Printmyfirst on the default 
printer. 


request id 1p1-6889 (1 file) 

$s. i ok ye, Os ke ee Ready sor inemiexe commana: 

$ cancel 1p1-6889 [Return] . . . . Cancel the specified printing 
request. 

Request "lp1-6889" canceled 

Soe ee ee he yon a ee 2 Ready dog the next Cumann 

$ cancel 1p1-6889 [Return] . . . . Cancel the current requests 
on the printer Ip1. 

request "1p1-6889" canceled 

$ cancel 1p1-85588 [Return] . . . . Cancel the print request; wrong 
print request id; the system 
displays an error message. 

Cancel request "1p1-85588" nonexistent 

$ cancel 1lp1 [Return] ... . .. . . Cancel the request that is 
currently on the printer Ip1; if 
there is no printing job on the 
printer, the system informs you. 

cancel: printer “Ipi~was not busy 


$ caer 929 Pade yeni oncogene kCaGy FOr tie Next Comma: 
=|| 1. Specifying printing request ID cancels the printing job even if it is currently 
= printing. 


2. Specifying the printer name only cancels the request that is currently printing on 
the specified printer. Your other printing jobs in the queue will be printed. 


3. In both cases, the printer is freed to print the next job request. 


5.6.4 Getting the Printer Status: The lpstat Command 


You use the Ipstat command to obtain information about printing requests and the status 
of the printers. You can use the -d option to find out the name of the default printer on 
your system. 


es) Try the following command requests to practice use of this command: 
> $ lp source/first.c [Return] . . . Print first.c inthe source 
directory. 


request id 1p1-6877 (1 file) 

$ lp REPORT [Return] .. . . .. . . Print REPORT file on the 
default printer. 

request 1d lpl-68765(1 file) 

$ lpstat [Return] .... . . . . . Show status of the printing 
requests. 
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lp1-6877 student 4777 jun 11 10:50 on 1p1 

1p1-6877 student 4777 LUN ete 250R0nel pd 

$ cancel 1p1-6877 [Return] . . . Cancel specified printing 
request. 

request "pl1-6877" cancelled 

$ lpstat -d [Return] ... . . . . Show the name of the default 
printer. 

system default destination: lp1 

$ cancel lpi [Return] . .. . . . . Cancel printing request that is 

Y currently printing on Ip1. 


=| If you do not have any printing request in the queue or currently printing on the printer, 
=| the \pstat does not show anything, and the $ prompt is displayed. 


Df, DELETING FILES 


You know how to create files and directories. You know how to remove empty directo- 
ries. But what if the directory is not empty? You must remove all the files and subdirec- 
tories. How do you remove (delete) files? 

Use the rm (remove) command to delete files that you do not want to keep any- 
more. You specify the filename to delete the file from your working directory, or specify 
the pathname to the file you intend to delete if it is in another directory. Figure 5.18 
shows how your directory structure looks after the deletion of some files. 


Figure 5.18 


The Directory Structure After the File Deletions 


root The files myfirst, REPORT, and 
phones in david directory, and 
first.c in source directory are 
deleted. 


source 


memos 
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ea The following command sequence shows how to use the rm command: 


ia ialng $ cd [Return] cae . . .« « « Change to your HOME directory. 
$ rm myfirst [Return] . . . « Delete myfirst from your HOME 
directory. 
$ rm REPORTphones [Return] . Delete two files, REPORT and phones.. 
$ rm xyz [Return] ; » « + + « Delete xyz; tf the file does not exist, 


the system complains by showing an 
error message. 


rm.” file nov Found 
Ready for next command. 


The rm command does not give you any warning, and when a file is deleted, it is) 
deleted for good! 


rm Options 
Like most UNIX commands, rm options modify the capabilities of the rm command. 
Table 5.5 summarizes the rm options. 


Table 5.5 


The rm Command Options 


--interactive Asks for confirmation before deleting any file. 


--recursive Deletes the specified directory and every file 
and subdirectory in it. 


--help Displays a usage message. 
eet | 


-i Option The -i option gives you more control over the del ] . If you use the 
-i option, rm prompts you for confirmation before deleting el file. You press [y] for 
yes, if you are sure you want to delete the specified file, or [n], if you do not want to 
delete the file. This is the safest way to remove files. 


The following command sequence shows examples of the use of the -i option: 


$ pwd [Return] ... .. . . . Check where you are. 

/usr/david 

$ ls source [Return] .. . . . List files in the source directory. 
iinsuee 

$ rm -i first.c [Return] . . . Delete first.c; the system displays 


the confirmation prompt before 
deletion. Press [y] for yes. 
rm: remove first.c? y 


$ ls source [Return] . . . . . Check whether the file was deleted. 
SUAS ee eee yee el. a INO esniesolecs cirectonys 
-r Option The -r option deletes every file and subdirectory in a directory. You can 


delete an entire directory structure using rm with the -r option. Commands like this are 
what make UNIX an operating system for grownups! 
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a 1. Please read the next command sequences carefully. Using the rm -r * command 
will delete all your directories and files starting from your working directory. 
These command sequences are provided here to show the dramatic and some- 

times disastrous effect of this command line. 


2. If you want to try the rm -r * command, make sure that you are not in one of 
the top-level directories and that you have copied your files into other 


directories. 
Figure 5.19 
The Directory Structure After the Entire Structure Is Removed 
root Everything under david, files and subdirectories, 
is deleted. 
usr 
david 


Let’s look at a command sequence using the -r option. Figure 5.19 shows your directory 
structure afterward. In this example the asterisk sign (*) is a metacharacter and means 
“all files.” The metacharacters are explained in Chapter 7. 


$ cd [Return] pene... Chanseto HOME/directory: 
$ rm -r * [Return] .. . .. . . Remove all there is under david 
(HOME) directory. 
$ ls [Return] 5 RO eh ee I arl Etne ei\yon 
See Fo) sy he Panes DOLLY, NOLIN Minder CaN dainesies 
are all deleted. 
1. Use the -i option to get the confirmation prompt. 
=| 2. Use the -r option sparingly, and only when it is absolutely necessary. 


3. Use rmdir to remove directories. 


5.7.1 Before Removing Files 


Under UNIX, deleting files and removing directories is quite easy. However, unlike 
other operating systems, UNIX does not give you any feedback or warning messages. 
Before you know it, the files are deleted, and the remove command is irreversible. Thus, 
before typing rm, consider the following points: 


1. Make sure it is not two o’clock in the morning when you start a major delete 
operation. 


2. Make sure you know which file you want to delete, and what the content of 
that file is. 


3. Think twice before pressing [Return] to complete the command. 
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COMMAND SUMMARY 


This chapter has introduced the following UNIX commands. 


cancel (cancel print requests) 
You can use this command to cancel print requests that are in queue waiting to be printed or 
are currently being printed. ~ 


cd (change directory) 
t This command changes your current directory to another directory. 


Ip (line printer) 
This prints (provides hard copy of) the specified file. 


Prints on a specific printer. 


-m Sends mail to the user mailbox after completion of the print request. 
— 

-n Prints specified number of copies of the file. 

-S Suppresses feedback messages. 


Ipr (line printer) 
This command prints the specified file. Ipr reads from the standard input if no filename is 
specified. 


-p Prints on a specific (named) printer. 

-# Prints specified number of copies of the file. | 
-T Prints a specified title on the banner page. of the output. 

-m Sends mail to the user mailbox after completion of the print request. 


Ms 
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Ipstat (line printer status) 


This provides information about your printing request jobs, including printing a request ID 
number that you can use to cancel a printing request. 


\ 


AN 
Ms in 


-d Prints the name of the system default printer for print requests. 


AANA NN NN AY MN NNN 


Is (list) 


This command lists the contents of your current directory, or any directory you specify. 


oo 
-a --all Lists all files, including the hidden files. 
-C “ .. format=vertical Lists files in multicolumn format. Entries 
-- format=horizontal are sorted down the columns. 
Oe ed 
-F --classify Places a forward slash (/) after each file- 
name if that file is a directory, and an 
asterisk (*) if it is an executable file. 
-|  ~—_—_s --format=single-column Lists files in a long format, showing 
detailed information about the files. 
-m --format=commas Lists files across the page, separated by 
commas. 
-p Places a forward slash (/) after each file- 
| name if that file is a directory. 
poe --reverse Lists files in reverse alphabetical order. 
-R --recursive Recursively lists the contents of the 
directory. 
-S --size Show size of each file in blocks. 
ab: ; ‘| 
-x --format=horizontal Lists files in multicolumn format. Entries 
--format=across are sorted across the line. 
--help Displays a usage message. 
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mkdir (make directory) 
This command creates a new directory in your working directory, or in any other directory 
you specify. 


Lets you create levels of directories in a single command line. 


pwd (print working directory) 
This command displays the pathname of your working directory or any other directory you 
specify. 


rm (remove) 
This command removes (deletes) files from your current directory, or any other directory 
you specify. 


Asks for confirmation before deleting any file. 
= 


--interactive 


--recursive Deletes the specified directory and every file 


and subdirectory in it. 
2 


--help Displays a usage message. 


rmdir (remove directory) 
This command deletes the specified directory. The directory must be empty. 


REVIEW EXERCISES 


What is the difference between a directory file and an ordinary file? 
Can you use the / (slash) character in a filename? 
What are the advantages of organizing your files in directories? 


What is the difference between a relative and an absolute pathname? 


ATI re cece U o  ee 


Match the commands shown in the left column with the explanations shown in the 
right column. 


eats a. Displays the contents of the xyz file on the screen. 
2. pwd b. Deletes the xyz file. 

Se fe c. Asks for confirmation before deleting a file. 

4. mkdir xyz d. Prints the xyz file on the default printer. 
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Is -] e. Deletes the xyz directory. 

edi. f. Cancels the printing jobs on the Ip1 printer. 

Is -a g. Displays the status of the default printer. 

cat xyz h. Lists contents of the current directory. 

Ip xyz i. Creates a directory xyz in the current directory. 

rm XyZ j. Displays the pathname of the current directory. 

rmdir xyz k. Lists the current directory in long format. 

cancel Ip 1. Changes the working directory to the parent of the current 
directory. 

Ipstat m. Lists all files, including the invisible files. 

rm -1 n. Changes the current directory to the HOME directory. 


6. Determine whether each one of the following is an absolute pathname, relative 
pathname, or a filename: 


a. 
b. 
c. 
d. 
e. 
i 


REPORT 
/usr/david/temp 
david/temp 

Deg (ole pearele) wy) 

MY Tarst ac 
Lists OT. 07 


7. What is the command to 


. delete a file? 

. delete a directory? 

. get a confirmation message before delete? 
. print a file? 

. cancel a print request? 

. check the status of a printer? 

. redirect your print job to another printer? 


. print more than one copy of your document? 


list your files? 


. list all files including the hidden files? 


k. list files in long format? 


oh a 


change to your HOME directory? 


. change to another directory? 


create a directory? 


. create a two-level directory structure? 
. change to the root directory? 


. display a file on the screen? 


display two files on the screen? 


122 Chapter 5 


8. Using the following directory structure: 


source 


memos 


ee important 


determine the absolute pathname for the following files and directories: 
a. 123 

b. source 

CoeXX 

d. yy 

Coezz 


Assuming your current directory is david, determine the relative pathnames for 
the following files and directories: 


f128 

g. source 

h. important 
i. yy 

jr ZZ 


Assuming your current directory is xx, determine the relative pathnames for the 
following files and directories: 


k. yy 
[azz 
9. Having the following list of files determine the access mode for each file. 


drwxrwxrwx 11 


-PWXrw-rw- counter 

Wai See dead.letter 
-PW-rw-rw- enable 

- PWXPWXPWx Xyz 
-PWX------ HELLO 


-PWX- -X--X Memos 
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IO 


Terminal Session 


Try the following commands. Observe the output and the command feedback (error 
messages and so on) on the screen. 


Create a directory structure in your HOME directory and try different commands 
until you feel comfortable with directories and file manipulation commands. 


1. Show your current directory. 

. Change to your HOME directory. 

. Identify your HOME directory. 

. List the contents of your current directory. 

. Create a new directory called xyz under your current directory. 
. Create a file called xyz in the xyz directory. 


. Identify the directories in your working directory. 


eOoCnNA on ek WH KY 


. Show the contents of your current directory: 
a. In reverse alphabetical order 
b. In long format 
c. In horizontal format 
d. Showing the invisible files in your current directory 
9. Print the xyz file in the xyz directory. 
10. Check the printer status. 
11. Print to xyz and then cancel the printing request. 
12. Delete xyz in your xyz directory. 


13. Delete the xyz directory in your current directory. 


= 


10 hs. é 7 i i 


2 adh bie Megs, oat es 
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CHAPTER 6 


The vi Editor: Last Look 


The discussion of the vi editor began in Chapter 4 and continues 
in this chapter. Chapter 6 describes more of the vi editor’s power 
and flexibility and introduces more advanced commands. It ex- 
plains the commands’ scopes and their usage in combination with 
the other commands, discusses the vi editor’s manipulation of 
temporary buffers, and shows some of the ways the vi editor can 
be customized to your needs. By the end of this chapter, you will 
be well equipped to use vi to do your editing jobs. 
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In This Chapter 


6.1 MORE ABOUT THE vi EDITOR 
6.1.1 Invoking the vi Editor 
Orla Using the vi Invocation Options 
Calas Editing Multiple Files 


6.2 REARRANGING TEXT 
O.2al Moving Lines: dd and p or P 
62:2 Copying Lines: yy and p or P 


6.3 SCOPE OF THE vi OPERATORS 
6.3.1 Using the Delete Operator with Scope Keys 
Oo Using the Yank Operator with Scope Keys 
633 Using the Change Operator with Scope Keys 


6.4 USING BUFFERS IN vi 
6.4.1 The Numbered Buffers 
6.4.2 The Alphabetic Buffers 


6.5 THE CURSOR POSITIONING KEYS 


6.6 CUSTOMIZING THE vi EDITOR 
6.6.1 The Options Formats 
C:022 Setting the vi Environment 
6.6.3 Line Length and Wraparound 
6.6.4 Abbreviations and Macros 
6:65 The .exrc File 

6.7 THE LAST OF THE GREAT vi COMMANDS 
6.7.1 Running Shell Commands 
6:72 Joining Lines 
6723 Searching and Replacing 
6.7.4 File Recovery Option 

COMMAND SUMMARY 


REVIEW EXERCISES 


Terminal Session 
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6.1 MORE ABOUT THE vi EDITOR 


dito he 2 y ily © ditors iis 1 ; orie ad part a he.e aa 
the.colon-prompt at the bottom of the screen and causes. vi to-wait for your command, 


ou complete yo ommand line by pre g |Return], ex executes the 


6.1.1 Invoking the vi Editor 


In Chapter 4, you learned how to start vi, how to save a file, and how to quit vi. Ex- 
panding on those commands, let’s explore other ways the vi editor can be invoked and 
ended. 


Y eet a di FI ais in 


The following command sequences show you how to invoke vi without a filename and 
ae later to name and save your file: 


Type vi and press [Return] to invoke the vi editor without a filename. 


Type :w myfirst and press [Return] to save the contents of the temporary buffer into 
the myfirst file and stay in the vi editor. 


Type :wq myfirst and press [Return] to save the contents of the temporary buffer 
into the myfirst file and quit the vi editor. 


Ee 
d Ne fre ates a ; -_ ) YE 1 
No current filename 
° aa 7 ae ‘stine file.T} if 


ae 
showing the following message: 


I ; ‘ctino-fil 
The write command.(:w).is also useful if you want to save-your file or part of it 
‘under another name and keep the original file intact. The following command sequences 


show ways you can name a file or change the name of the current editing file: 


O Type vi myfirst and press [Return] to invoke vi and copy the myfirst file into the 
temporary buffer. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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The display shows this message: 
"yourfirst" [New file] 3 lines, 103 characters 
6.1.2 Using the vi Invocation Options 


The vi editor provides flexibility from the very start. You can invoke vi with certain in- | 
vocation options that you type as part of the command line. 


"myfirst" [Read Only] 3 lines, 106 characters 
: aviedi 
: j : phe ee iv. file: g 1 pia 


"myfirst" File is read only 


Use the -R option with the myfirst file. 
$ vi -R myfirst [Return] . . . . Use the read only option. 


The vi editor opens the myfirst file and shows a message that indicates this is a read 
only file. 


If you try to save a read only file, using the :w or :wq command, vi displays a mes- 
sage indicating this is a read only file. 
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NN 


You can override read only files that are your files or if you have access to them. Most of 
the system files are read only files, however; and a normal user cannot change this op- 
tion for them. 


Quitting a Read Only File Generally, you open a file as read only file just to look at it 


or read it, and your intention is not to edit and save it. To quit aread only file, you type :q* 


“sion of vi that always starts in read-only mode. That is, you will be peat from writing 
over the files. You also can start vi in read only mode by using the -R option, as was ex-» 


a A : as F 


Use the -c option with the myfirst file: 


$ vi -c /most myfirst [Return] . . Use the -c command option. 


-c indicates the command option is used. 
/most indicates you are giving a search command as part of the command 


line. 
The vi editor opens the myfirst file (copies the myfirst file into a temporary 


work buffer) and places the cursor on line two that happens to have the first occurrence 
of the word most. 


Tne Mi Aistory 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


"myfirst" 3L, 116C 


You can start vi and give it a list of filenames instead of one filename. Then when you 
finish editing one file, you can start editing the next file without reinvoking the vi editor. 
s of the working 

SSotT HiT esinreidieaehesemsonccasktaoa cise pbrrs stances nee itcensnseeies ora 


No write since last change (:next ! overrides) 


- 


ion. In this case, the changes 


We are using file1 and file2 a this terminal session, and we need a file called 
yourfirst for next terminal session. You can create these files quickly using the vi edy 
itor. The following screen shows the content of each file. 


eee af huhs POC ARTN $ 


$ vi file1 [Return] .. . . . Create the filet file. 
file 
Thaisv1s file 4. 
:wq enum, 
"File1" 2L, 22C weTtren™ —__—- 
hime pi ba: 
wad pS oO ger sere te ene eitn sme w eee 
$ vi file2 [Return] “ows. . . Create the file? file. 
owt he 


Tile2 

This) is Tite 2. 

:wq 

rile?) 20, 220 wravten 
$ 


$ vi yourfirst [Return] . . . Create the yourfirst file. 


(fee 


yOurTinst 

TiS as) younninst)) file. 
:wq 

“yYOUrTArsSt,, 2, s60 written 


2 files to edit 
ided seclanes, 22-characters ie 


- i 


filet 
This is file 1. 


~ * 


~ 


“tilel” 2l, 220 


QO Type :w and press [Return] to save file1. 


Type :ar and press [Return] to display the names of the files. vi indicates the file- 
name of the current file by enclosing it in brackets: ey 


PRiteiicisie2 


filet 
This is file 1. 


:ar 
[filet] file2 


Type :n and press [Return] to start file2 for editing; vi responds: 


"file2* 2 lines, 22 characters 


file2 
This is file 2. 


nl 
"files 2, cee 


132 Chapter 6 


* 


0 Typetar-and-press-[Return]-to. display the names of the files..This time-the-eurrent 


3. If you.type-mn~before-saving-your-changes in the current file, vi-displays~the. fol- 
lowing message: 


No write since last change (:Next! Overrides) 
In this case you can save your file (:w) or type :n! and press [Return] to edit the 
next file without saving the current file. 


Editing Another File Another.way_to edit multiple.filesis touse the-:e-(foreditycom- 


ee Poe area eT La and si 


oe Try the following command sequences to experiment with changing files: 


QO Type vi and press [Return] to invoke vi without specifying the filename. 


Type :e myfirst and press [Return] to call in the myfirst file. Your current editing 
file is myfirst; vishows the name and size of myfirst: 


"myfirst" 3 lines, 103 characters 


Pl 
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u S oi ©, U U VU u U 


the : ecified file becomes part of y t 
Sditing fi) 
eg Use the following command sequence to import (read) another file into your current 
= working buffer: 


O Type vi myfirst and press [Return] to invoke the vi editor and edit myfirst. 


| Type :r yourfirst and press [Return] to add the contents of yourfirst to the cur- 
rent editing file. vi shows the name and size of the imported file: 


HYOUPTIFSt="2) lines, S6 characters 


Notice that the content of the yourfirst file is added right after the current line. 
These two lines are highlighted for your attention. We can control where a file is in- 
serted by placing the cursor on the appropriate line. For example, you place the cursor 
on the last line if you want the imported file to be appended to the end of the file. 


 yourfirst 
| This is “yourfirst" file. 


If you save this file (for example, using :wq), then the content of the myfirst file 
will be as is shown in this last screen example, with the two lines inserted after line one. 


ange 


editing file into-another-file- You indicate the range of the lines -you1 d'to save and 
use.the-:w.command.to write them. For example, if you want to save the text from lines 
5 to 100 into a file called temp, type :5,100 w temp and press [Return]. vi saves lines 5 
through 100 in a file called temp and shows a message similar to the following: 


"temp" [new file] 96 lines, 67 characters 
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ae wo li 


“45 fir i edin temp. 


If the filename temp already exists, then you get a message such as 
"temp" Use "w!" to write partial buffer 


In this case, you type the :w! command to overwrite the existing file, or you can give it 
another filename. 


© Type :1,2 w! temp and press [Return]. The first 2 lines are saved in temp. If temp 
already exists, it will be overwritten. 


Type :1,2 w xyz and press [Return]. The first two lines are saved in xyz, a new file- 
name. 


1 Type :e temp and press [Return] to check the content of the temp file. 


6.2 REARRANGING TEXT 


Deleting, copying, moving, and changing text are collectively referred to as cut-and- 
paste operations. Table 6.1 summarizes the operators or command keys that are used in 
combination to do cut-and-paste operations in a file. All of the commands are applicable 
when vi is in the command mode. With the exception of the change command, the vi ed- 
itor remains in the command mode after completion of the command. The change com- 
mand places the vi editor in text input mode, which means that you must press [Esc] to 
return vi to the command mode. . ot 
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Table 6.1 
ThenvieEditor'Gut-and-Raste.Keyse 


Assuming that you have the myfirst file on the screen and the cursor on s, the 
following examples show the cut-and-paste applications. 


6.2.1 Moving Lines: dd and p or P 
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Aw ct 
a 
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The vi editor is an interactive text editor that is supported 

The vi history | 

by most of the UNIX operating systems. 

The vi editor is an interactive text editor that is supported 
Fd 


t 


=i | The deleted text remains in the temporary buffer, and you can move a copy of it to different 
= J places in the file. 


‘ 


Using the-yank-and.the-put-operators, you can copy text from one part of the-file, to 


‘Use the cursor movement keys.to place-the-cursor.on the first line. | 


The vi history = 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 3 


The vi history 

Ihe vi editor as an anveractive text editor that is supported 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


0 eUse.tl aye ey 
Pp P. . . I f | b ff I I li e. 


ine Vi hastory 

ihe vi editor is an anteractive text editor that is supported 
ANe@ Ni eGILOr Aas an anveractave text editor that is supported 
The vi editor is an text editor which 1s supported 

by most of the UNIX operating systems. 


=F The copied text remains in the temporary buffer until the next delete or copy operation. 
= ll You can copy the contents of this buffer to anywhere in the file and as many times as you 
wish. oe ae 


. ~ . — 5 Os Rr Adam 
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6.3 SCOPE OF THE vi OPERATORS 


hap ic Vi many vi comman 


Facute Ee a REREEER, a line, a Se or some 
~ other specified collection of characters. Using the vicommands in combination with the 
scope keys gives-yaimare Eiitmrnvey your editing task, The format-for-these-typacot 


ress the oper ice. For example, we saw 
that dd deletes a line and yy yanks (or copies) a line. Table 6.2 summarizes some of the 
common scope keys used in combination with other commands. 


Table 6.2 


Some of the vi Scope Keys 


The following examples demonstrate the use of commands with the scope operators. 
To follow these examples, begin with the myfirst file on the screen. Using the delete, 
yank, and change operators on this file gives you a practical view of these commands. 


6.3.1 sing tne 


Ok ee Lo te cane 0 


NW 
iy 


@AhantanG 
Cnaptel Oo 


The wi history 
The vi editor is an interactive text editor that is supported 
Oi) 


Wie Va NIStOry 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


The vi history 
The vi editor is an interactive text editor that is supported 
most of the UNIX operating systems. 


The vi history * 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


The vi history 
The vi editor 1s an interactive text editor that is supported 
by of the operating systems. 


oon er 
ee a 0 eee : 


To delete more than one word after the cursor position (for example, three words): 
sitet SRAM ee 


ne Vi history 
The vi editor is an interactive text editor that is supported 
by most of the UNIX operating systems. 


Tne vi history 
The’vl is an interactive text editor that 1s supported 
by UNIX Operating systems. 
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<ileming: ee ee 
ing from the or positi e 
6.3.3 Using the Change Operator with Scope Keys 


fey 


€ SC eys Hs 


; 3 coe : J 
: AON sa 

position, and.the text.moves.to the right. It wraps around when necessary to make room 

for the text you are entering. You return vi to command mode, as always, by pressing 

[Esc]. The change operator deletes the portion of the text indicated by the scope of the 

command and also places the vi editor in text input mode. 


Some versions of the vi-editor-have.amarker to.mark the-last-character-to be 
-be deleted. 
The-following example-shows how to.use the change text operator with the scopeikey to 
change.a.word; 


Press.ew.-vi-places.a marker at the end-of the current word, overwrites thesletter 1, 
and changes to text input mode: The cursor remains on the letter m,-the first Character 
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6.4.1 The Numbered Buffers 


places the previous contents of these buffers. For example, when you give the dd com- 
mand, vi stores the deleted line in buffer 1. When you use dd again to delete another 
line, vi bumps the old contents up one buffer, in this case to buffer 2, and then stores the 
new material in buffer 1. This means that buffer 1 always holds the most recently 
changed material. The contents of the numbered buffers change each time you issue a 
delete or yank command. After a few text changes, of course, you lose track of what is 
stored in each of the numbered buffers. But keep on reading; the best is yet to come! 

be reco 


double quotation mark + n (where n is the buffer number from 1 to 9) + (p or P) 


The temporary numbered buffers are depicted in Figures 6.1 through 6.5. The 
examples explain the vi editor’s sequence of events when you change text in the file. 
To practice the following terminal session, you need to create a file that contains 
text similar to the following lines of characters and numbers. Using vi, create a file 


called buffer under the Chapter6 directory 


AAAAAAAAAA 
222222222222222 
BBBBBBBBBB 

. 333333333333333 
CCCCCCCCCC 
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Assume that your screen looks like the screen in Figure 6.1, with five lines of text and 
the numbered buffers empty, because you have not yet done any editing operation. 


Figure 6.1 
The vi Editors Nine Numbered Buffers 
[ 


AAAAAAAAAA 
22222222222202 
_ BBBBBBBBBBB- 2 
333333333333333 
COCECCCCUCG = 
~ 3 
9 


Position the cursor on the first line and use the delete command to delete the current 
line. The vi editor saves the deleted line in buffer 1, and the screen and buffers look 
like Figure 6.2. 


Figure 6.2 
The Screen and Buffers After First Delete 


| 22220222299000 
_ BBBBBBBBBBB 
333333333333333 
_ ececcccccccc 


~ 


Delete two lines using the delete command. The vi editor responds by deleting the 
two lines from your text and moving the contents of the temporary buffers one buffer 
up, to the empty buffer 1. Then it saves the deleted lines in buffer 1. The screen and 
buffers look like Figure 6.3. 
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Figure 6.3 
The Screen and Buffers After Second Delete 


22222222222222 


; 

333333333333333 BBBBBBBBBBB | 

CCeSCCoCccE 3 SS 
a AAAAAAAAAA 5 


Figure 6.4 
The Screen and Buffers After Yank 


S 333333333333333 1 
333333333333333 


CCCCCCCCCCC 


~ 


22222222222222 
BBBBBBBBBBB 


: jaamanaannn | 5 
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Figure 6.5 i 


The Screen and Buffers After the Put Command 


>», 333333333333333 1 
333333333333333 


pecnlabulinied 22222222222222 
22222222222222 BBBBBBBBBBB 2 
BBBBBBBBBBB 


- AAAAAAAAAA 3 
) 
6.4.2 The Alphabetic Buffers 
T: edito These-buffers are named by. the lowerease-letters 
‘ -athrough-z;-and.you-can refer to them by specifying theirnames-explicitly. These buffers 


are similar to the numbered buffers, except the vi editor does not automatically change the 
contents of them every time you delete or yank from a file. It gives you more control over 
the operation. You can store deleted or copied text into a specified buffer, and later copy 
text from the named buffer to other places in your text by using the put operator. The text 
in a numbered buffer remains unchanged until you specify the buffer in a delete or yank 
operation. The format for specifying a buffer in your command is as follows: 


double-quotation=mark-+-buffer.name (a to z)..+.the.command 


To experiment with using commands to operate on a specific buffer, do the following things: 


Type "'wdd to delete the current line and save a copy of it in buffer w. 


0 Type "wp to copy the contents of buffer w to the location aes by the cursor 
position. 


Type "'z7yy to copy seven lines into buffer z. 


Type ''zp to copy the contents of buffer z (7 lines) to the location indicated by the 
cursor position. 


Fo 1. These commands are not displayed on the screen. 
2. The alphabetic buffers are named in lowercase letters from a to z. 


3. These commands do not require you to press [Return]. 


6.5 THE CURSOR POSITIONING KEYS 


; an 
lines, you use the cursor movement Keys.to.scroll-anew-line-up-or- down into view: Tf 
your file contains 1,000 
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problem, youu S 


~operators.(or-command-keys) and their capabilities: 


Table 6.3 
The vi’s Paging Keys 


[Ctrl-d] | Scrolls the cursor down toward the end of your file, usually 12 lines at a time. 


[Ctrl-u] Scrolls the cursor up toward the beginning of your file, usually 12 lines 
at a time. 


(Ctrl-f] Scrolls the cursor down (forward) toward the end of your file, usually 24 lines 
at a time. 


[Ctrl-b] Scrolls the cursor up (backward) toward the beginning of your file, usually 24 
™ lines at a time 


_ Type1000G to move-the cursor to line 1000. 
" Type 1G to move the cursor to the first line. 
Type-G to-move.the cursor to the-end. of the-file. 
Another useful command is [Ctrl-g], which tells you the line number of the current 


line. For example, if you press [Ctrl-g] while in the command mode, the vi editor re- 
sponds by showing a message similar to the following: 


( _) To.make line number 1000.th line, do the following: 


myfenst: LlanensQcof 90) —- 30% 


| 6.6 CUSTOMIZING THE vi EDITOR 


The vi editor has many parameters (also called options or flags) that you can set, enable, 
or disable to control your working environment. These parameters have default values 
but are adjustable, and they include things like the tab setting, the right margin setting, 
and so on. 


Jn-order to’see the-complete list of parameters on the screen and how they are.cur- 
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Figure 6.6 


Screen Showing vi’s Options | 


6.6.1 The Options Formats | 


each set in a different manner: 4 | 


* Boolean (toggle) 


Assuming there is an option called X, the following examples show how to set up 
the three categories of options. 


The Boolean Options 
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shows.the-value of the option-X. 


Setting the vi Environment 


e behavior of the vi editor can be customized by setting the edit parameters to new values, 
there are different methods you can use to set them. The direct method of changing 
hese values is to use the vi set command to set the values as desired. In this case, vi must be 
in the command mode before you can issue a set command. You can set every option using 
this method; however, the changes are temporary, and they are in effect only for your current 
editing session. When you quit the vi editor, your options settings are abandoned. 
This section describes some useful vi parameters (listed alphabetically), and Table 

6.4 summarizes these options. Most of the option names have abbreviations; you can 
use the full or abbreviated names in the set command. 


Table 6.4 


Some of vi's Environment Options 


Aligns the new lines with the beginning of the 


Ignores thé uppercase/lowercase difference in 


Allow use of the special characters in search. 


Informs you of the number of lines affected by your 


autoindent ai ; 
previous ones. 
ignorecase ic : 
search options. 
magic 
number nu Displays line numbers. 
report 


last command. 


L- 


Sets number of lines to scroll when [Ctrl-d] 
command is given. 


E scroll 
I 


Sets number of spaces to indent. Used with 


shiftwidth Sw , ; 
autoindent option. 
Displays the vi editor modes in the right corner of 

showmode smd Bey 8 
the screen. 

terse Shortens the error messages. 
; Sets the right margin to a specified number of 
wrapmargin wm 


characters. 


autoindent Option 


The autoindent (ai) option aligns each new line you type in the 


text mode with the beginning of the previous line. This option is useful for writing 
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computer programs in C, Ada, or other structured programming languages. You use 
[Ctrl-d] to backspace one level of indentation. While in text inset mode, each [Ctrl-d] 

backs up the number of columns specified by the shiftwidth option, discussed shortly. — 
The default value for this option is set to noai. | 


ignorecase Option — The vi editor performs case-sensitive searches—that is, it differ- 
entiates between uppercase and lowercase letters. In order to make the vi editor ignore 
the letter cases, type :set ignorecase and press [Return]. 

To restore vi to the case-sensitive search, type :set noignorecase and press [Return]. 


magic Option Certain characters (like bracket pairs [ ]) have a special meaning when 
you use them in search strings. When you toggle this option to nomagic, these characters 
no longer have special meanings. The default for this option is magic. 

To set the magic option, you type :set magic [Return], and to unset this option you 
type :set nomagic [Return]. 


number Option _ The vi editor does not ordinarily display the line numbers associated — 
with each line. There are occasions when you want to refer to a line by its line number, © 
and sometimes having the line numbers on the screen gives you a better feel for the size 
of a file and what part of the file you are editing. 

To display the line numbers, type :set number and press [Return]. 

The following screen shows the myfirst file after the number option has been set. 


If you decide you do not want the line numbers to be displayed, type :set nonumber 
and press [Return]. 


The line numbers are not part of the file; they appear on the screen only while you are 
using the vi editor. 


report Option The vi editor does not give you any feedback on your editing job. For 
example, if you type 5dd, vi deletes five lines starting from the current line but does not 
show any confirmation message on the screen. If you want to see feedback related to 
your editing, use the report parameter of the set command. This parameter is set to the 
number of lines that must be changed before the vi editor displays a report of the number 
of lines affected. 

To set the report option to affect two-line edits, type :set report=2 and press [Re- 
turn]. Then if your editing job affects more than two lines, vi displays a report on the 
status line. For example, deleting two lines (2dd) and copying two lines (2yy) produces 
the following reports on the bottom line, respectively: 


2 lines deleted 
2 lines yanked 
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If you want to receive feedback on every change to your file, you type :set 
report=0 [Return]. Now you will receive feedback even if one character is changed in 
your file. 


scroll Option The scroll option is set to the number of lines that you want the screen 
to scroll when using [Ctrl-d] (in command mode). For example, to have the screen scroll 
five lines, type :set scroll=5 and press [Return]. 


shiftwidth Option The shiftwidth (sw) option sets the number of spaces used by the 
[Ctrl-d] key (in text input mode) when the autoindent option is in effect. The default set- 
ting for this option is sw=8. To change the setting to 10, for example, type :set sw=10 and 
press [Return]. 


showmode Option The vi editor does not display any visual feedback to indicate 
whether it is in text input mode or command mode. This can be confusing, especially for 
beginners. You can set the showmode option to provide visual feedback on the screen. 

To toggle on the showmode option, type :set showmode and press [Return]. Then, 
depending on which key you use to change from command mode to text input mode, vi 
displays a different message at the lower right side of the screen. If you press A or a to 
change mode, vi displays APPEND MODE; if you press I or i, vi shows INSERT MODE; if 
you press O or 0, vi displays OPEN MODE, and so on. 

These messages remain on the screen until you press [Esc] to change to command 
mode. When there is no message on the screen, vi is in the command mode. 

To turn off the showmode option, type :set noshowmode and press [Return]. 


terse Option The ferse option makes the vi editor display shorter error messages. The 
default for this option is noterse. 


Line Length and Wraparound 


Your terminal screen usually has 80 columns. When you type text and reach the end of 
the line (pass the 80th column), the screen starts a new line; that is what is called wrap- 
around. The screen also starts a new line when you press [Return]. Thus, the length of a 
line on the screen could be any length from 1 to 80 characters. However, the vi editor 
starts a new line in your file only when you press [Return]. If you type 120 characters 
before pressing [Return], your text appears in two lines on the screen, but in your file it 
is one line of 120 characters. 

Long lines can be a problem when you print a file, and it is confusing to relate the 
number of lines on the screen to the actual number of lines in the file. The simplest way 
to limit the length of a line is by pressing [Return] any time before reaching the end of 
the line on the screen. Another way to limit the line length is to set the wrapmargin pa- 
rameter and let the vi editor insert returns automatically. 


wrapmargin Option The wrapmargin option causes the vi editor to break the text 
you are entering when it reaches a specified number of characters from the right 
margin. To set the wrapmargin to 10 (where 10 is the number of the characters from 
the right side of the screen), type :set wrapmargin=10 and press [Return]. Then, 
when what you are typing reaches column 70 (80 minus 10), the vi editor starts a new 
line, just as if you had pressed [Return]. If you are typing a word as the characters 
pass column 70, vi moves the whole word to the next line. This means the right 
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margin will probably be uneven. But remember, the vi editor is not a text formatter or 
a word processor. 

The default value for the wrapmargin option is 0 (zero). To turn wrapmargin off, 
type :set wrapmargin=0 and press [Return]. 


Abbreviations and Macros 


The vi editor provides you with some shortcuts to make your typing faster and simpler: 
:ab and :map are two commands that serve this purpose. 


The Abbreviation Operator The ab (for abbreviation) command lets you assign 
short, abbreviated words that will automatically insert any string of characters. This helps 
speed up your typing. Pick an easy-to-remember abbreviation for text that you often type, 
and, after you have set up that abbreviation in the vi editor, you can use the abbreviated 
word instead of typing the entire text. For example, to abbreviate the words UNIX Oper- 
ating System, which are used often in this text, to the abbreviation uno, type :ab uno 
UNIX Operating System and press [Return]. 

In this example, uno is the abbreviation assigned to UNIX Operating System; 
thus, when vi is in text input mode, any time you type uno and then a space, vi expands 
uno to UNIX Operating System. If uno is part of another word, such as unofficial, no 
expansion occurs. It is the space before as well as after the uno that makes the vi editor 
recognize uno as an abbreviation and expand it. 

To remove an abbreviation, you use the unab (for unabbreviate) operator. For ex- 
ample, to remove the uno abbreviation, type :unab uno and press [Return]. 

To list the abbreviations that are set, type :ab and press [Return]. 


1. The abbreviations are assigned in the vi editor command mode and are used while 
you are typing in the text input mode. 


2. The abbreviations set up are temporary; they remain in effect only during the cur- 
rent editing session. 


Try setting up some abbreviations as follows: 


Type :ab ex extraordinary adventure and press [Return] to assign ex to the string 
extraordinary adventure. 


Type :ab 123 one, two, three, etc. and press [Return] to assign /23 to the string one, 
two, three, etc. 


Type :ab and press [Return] to display all the abbreviations: 


[ 


ex extraordinary adventure 
123 one, two, three, etc. 


QO Type :unab 123 and press [Return] to remove the /23 abbreviation. 


The Macro Operator The macro operator (map) lets you assign key sequences to a 
single key. Just as the abbreviation operator allows you to create a shortcut in text input 
mode, so map lets you create shortcuts in command mode. For example, to assign the 
command 5dd (delete five lines) to q, type :map q 5dd and press [Return]. Then, while 
vi is in command mode, vi deletes five lines of text each time you press q. 

To remove a map assignment, you use the unmap operator. Type :unmap q and 
press [Return]. 
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To look at the list of the map keys and their assignments, type :map and press [Return]. 

The vi editor uses most of the keys on the keyboard for commands. This leaves 
you with a limited number of keys to assign to your key sequences. Available keys are 
K, q, V, [Ctrl-e], and [Ctrl-x]. 

You can also assign the function keys of your terminal with the map command. In 
this case, you type #n as the key name, where n refers to the function key number. For 
example, to assign 5dd to [F2], type :map #2 5dd and press [Return]. 


Then, if you press [F2] while in command mode, vi deletes five lines of text. 
, 


The following examples show some key assignments: 


Type :map V /unix and press [Return] to assign [V] to the search command, 
searching for unix. 


Type :map #3 yy and press [Return] to assign [F3] to yank a line. 


Type :map and press [Return] to display the map key assignments. 

V /unix 

#3 yy 
Suppose you want to find the word unix in your file and replace it with UNIX. Follow 
this key sequence (search and replace commands are explained later in this chapter): 


O Type :/unix and press [Return] to search for the word unix. 


O Type cwUNIX and press [Esc] to change the word unix to UNIX and return vi to 
command mode. 


In map key assignment, you press [Ctrl-v][Return] to represent [Return], and 
[Ctrl-v][Esc] to represent the [Esc] key in the command line. Thus, to map the pre- 
ceding command sequences to a single key, say V, type :map V /unix and press [Ctrl- 
V [Return] and type cwUNIX and press [Ctrl-V][Esc]. This command line uses un- 
printable characters ({Ctrl-V] and [Esc]), so what you see on the screen is the following: 


:map V /unix *“McwUNIX “*[ 


1. The map keys you create in the vi editor are temporary; they are in effect only for 
the current editing session. 


2. The map keys are assigned and used while vi is in the command mode. 


You must precede [Return] and [Esc] with [Ctrl-v] if they are part of a map key as- 
signment. 


The .exrc File 

All the options that you set up while you are in the vi editor are temporary; they disappear 
when you exit vi. To make the options permanent and save yourself the trouble of retyping 
them for every editing job, you can save the options settings in a file called .exrc. 


Files starting with a. (dot) are called hidden files; you learned about these in Chapter 5. 


When you start the vi editor, it automatically checks for the existence of the .exrc 
file in your current (working) directory and sets up the edit environment according to 
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what it finds in the file. If vi does not find the .exrc file in the current directory, it 
checks your HOME directory and sets up options according to the .exrc file it finds 
there. If vi does not find a .exrc file, it assumes the default values of the options. 

The way vi checks for the existence of the .exrc file gives you a powerful tool to 
create specialized .exrc files for your different editing needs. For example, you may 
create a general-purpose .exrc file under your HOME directory and a different .exrc 
file for your C programs under the directory in which you keep your C programs. You 
can use the vi editor to create a .exrc file or to modify it, if it already exists. 


To create an .exrc file, type vi .exre and press [Return]. Then enter the set and other 
commands you want to use (perhaps like those on the following screen). 


Do not forget the . (dot) at the beginning of the filename. 


If you create this file under your HOME directory, the edit environment will be estab- 
lished each time you use vi. Under the settings shown, vi displays what mode it is in, 
shows the line number, sets the right margin at 10 characters (line length is 70), inserts 
UNIX Operating System into your file every time you type uop followed by a space, and 
deletes five lines each time you press q. 


1. .exrc belongs to a group of files called startup files. 


2. There are other utilities that use startup files similar to the .exrc file. 


THE LAST OF THE GREAT vi COMMANDS 


6.7.1 


Before concluding this discussion of the vi editor, we must consider one more vi oper- 
ator. You know enough vi editor commands and other particulars so that you can easily 
and efficiently create or modify files. However, that is not all that vi can do. The vi ed- 
itor has more than 100 commands and numerous variations of them that, when com- 
bined with the scope of the commands, give you detailed control over your editing job. 


Running Shell Commands 


You can run UNIX shell commands from the vi command line. This handy feature lets 
you temporarily put the vi editor aside and go to the shell commands. The ! (exclama- 
tion mark) signals vi that the next command is a UNIX shell command. For example, 
to run the date command while in the vi editor, type :! date and press [Return]. The vi 
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editor clears the screen, executes the command date, and you see lines similar to the 
following on the screen: 


Sat Nov 27 14:00:52 EDT 2005 
[Hit any key to continue] 


Pressing a key returns the vi editor to the screen, and you can continue editing 
where you left off. If you want, you can also read the result of the shell commands and 
add it to your text. You use the :r (read) command followed by ! to incorporate the com- 
mand’s result into your editing file. , 

To read the system’s date and time, type :r ! date and press [Return]; vi responds by 
putting the current date and time under the current line. 


The vi editor remains in the command mode. 


The following command sequences show the use of !: 


1 Type :! Is and press [Return] to list the files in the current directory. 


Type :! who and press [Return] to show who is on the system. 


Type :! date and press [Return] to show the date and time of day. 


Type :! pwd and press [Return] to list the contents of the working directory. 


Type :r ! date and press [Return] to read the results of the date command and place 
it after the cursor position. 


Type :r ! cal 1 2005 and press [Return] to read the calendar for January 2005 and 
place it after the cursor position. 


© Type :! vi mylast and press [Return] to invoke another copy of vi to edit the mylast 
file. 


Joining Lines 


Use J to join two lines together. The J command joins the line below the current line to 
the current line, right after the cursor position. If the joining of the two lines results in a 
long line, vi wraps it around the screen. 
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To join two lines together, do the following: 


Use the cursor movement keys to place the cursor at the end of the first line. 


Press J. vi joins the line below the current line to the current line. 


Searching and Replacing 


There are occasions when you want to change a word throughout a file. If the file is a 
long one, it is cumbersome to go through the text, find each occurrence of a specific 
word, and change it. Additionally, the chances are good that you will miss one or two 
occurrences of the word. A better way is to use the vi search commands (/ and ?) in 
combination with other commands to do the job. 


The following command sequence demonstrates the vi search and replacement capability: 


Type :/UNIX and press [Return] to search forward to find the first occurrence of the 
word UNIX. 


Type cwunix and press [Return] to change UNIX to unix. 


Type n to find the next occurrence of the word UNIX. 


Press . (dot) to repeat the last change (UNIX to unix.) 


Type :?unix and press [Return] to search backward from the current line to find the 
first occurrence of the word unix. 


© Type dw to delete the word unix. 


O Type n to find the next occurrence of the word unix. * 


Press . (dot) to repeat the last command (dw) and delete the word unix. 


File Recovery Option 


What if the system or vi crashes while you are editing a file? Fortunately, vi provides a 
file recovery option that recovers the version of file that you were editing (it was in the 
buffer) when the system or vi crash occurred. In most cases recovery is quite easy. You 
start vi with the -r option on the same file you were editing when the crash happened. 
For example, the following command line recovers myfirst file: 


$ vi -r myfirst [Return] . . Invokes vi recovery option. 
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If you were editing without a filename, or you don’t remember the name of the file 
you were editing, just type the vi -r command without the filename argument. 


$ vi -r [Return] .. . . . . Invokes vi recovery without a filename. 


In this case, vi displays a list of the saved files, similar to the list in Figure 6.7. 


Figure 6.7 
Using the vi File Recovery Option 


aN 
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Linux vim Editor 


As was mentioned in Chapter 4, Linux provides the vim editor that is upwardly compat- 
ible to the vi editor. In fact, every time you use vi, the vim editor is invoked. Like vi, vim 
can be used to edit any text file. However, vim provides a lot of enhancements beyond 
the capablities of vi, including sophisticated file recovery and the help commands. 
help Command While in the vi editor, you type the following command: 

:help recovery [Return] . . . Display the file recovery usage. 
A full description of the file recovery commands will be displayed. 
recoverCommand When you start vi to edit a file you might get the “ATTENTION: 
Found a swap file ...” message. This means something happened the last time you were 


editing this file and a copy of the file was saved before the crash. In this case, you use the 
recover command to recover your file. 


recover [Return] .. . . . . Recover the current file. 


Use the man command to obtain more information about the vim editor and its capabilities. 


COMMAND SUMMARY 


The following vi editor commands and operators discussed in this chapter. These com- 
mands complement the commands you learned in Chapter 4. 
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| Cut-and-paste keys 
These keys are used to rearrange text in your file. 
They are applicable in vis command mode. 


Deletes a specified portion of the text and stores it in a temporary buffer; this buffer 
can be accessed by using the put operator. 


Copies a specified portion of the text into a temporary buffer; this buffer can be 
accessed by using the put operator. 


Paging keys 


The paging keys are used to scroll a larger portion of your file. 


(Ctrl-d] | Scrolls the cursor down toward the end of the file, usually 12 lines at a time. 
[Ctrl-u] | Scrolls the cursor up toward the beginning of the file, usually 12 lines at a time. 


[Ctrl-f] Scrolls the cursor down (forward) toward the end of the file, usually 24 lines at 


a time. 


[Ctrl-b] Scrolls the cursor up (backward) toward the beginning of the file, usually 24 


lines at a time. 


Scope keys 
Using the vi commands in combination with the scope keys gives you more control in your 
editing tasks. 


The scope is from the cursor position to the end of the current line. 


The scope is from just before the cursor position to the beginning of the 


0 (zero) ; 
current line. 


The scope is from the cursor position to the end of the current word. 


The scope is from the letter before the cursor backward to the beginning of the 
current word. 
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Setting the vi environment 
You can customize the behavior of the vi editor by setting the vi environment options. You 
use the set command to change the options’ values. 


BNicoindent ni Aligns the new lines with the beginning of the 
previous ones. 
U 
ignorecase ic Ignores the uppercase/lowercase difference in 
search operations. 
magic Allows the use of the special characters in a search. 
number nu Displays line numbers. 
report Informs you of the number of lines affected by the 
last command. 
ccrall Sets the number of lines to scroll when [Ctrl-d] 
command is given. 
shiftwidth ay Sets the number of spaces to indent; used with the 
autoindent option. 
Enatutade Displays the vi editor modes in the right corner of 
the screen. 
——— 
Shortens the error messages. 
: Sets the right margin to a specified number of 
wrapmargin wm 
characters. 


REVIEW EXERCISES 


1. What is the command line to open a file named xyz in read only mode? 


2. What is the command line to open a file named xyz with cursor on the line with 
first occurrence of word UNIX? 


3. What is view? 
4. What are the numbered buffers? 
5. What are the named buffers? 
6. What is the vi command to 
a. delete a line? 
b. delete a word? 
c. copy a line? 
d. copy a word? 


e. delete to the end of the current line? 
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f. save two lines in a buffer called z? 
g. copy the contents of the z buffer after the current line? 


h. copy the contents of the buffer two after the current line? 


7. What is the vi command for removing the showmode option? 


8. What is the vi command to abbreviate ‘‘one two three” to “123”? 


9, What is the . exrc file? When is the .exrc file is executed? 


10. 
11. 


12. 
13. 
14. 
15. 
16. 


17. 


What is the command to execute a shell command such as date while in vi? 


What is the vi command to read the current date and place it in the file under the 
current line? 


What is the set command for vi to display confirmation messages? 

What is the vi file recovery option? 

What is the command to get the list of the file that were saved before a crash? 
What is the vim editor? 


Match the commands shown in the left column with explanations shown in the 
right. All the commands are applicable only in the command mode: 


1eG a. Replaces the character under the cursor with the letter x. 
2. /most b. Places the cursor on the last line in the file. 
3. [Ctrl-g] c. Copies four lines in buffer x. 
4. 2dw d. Moves cursor down one line. 
ial e. Shows the line number of the current line. 
6. "x4yy f. Positions the cursor on line 66. 
{ESS g. Deletes the character under the cursor. 
8. O (zero) h. Retrieves the contents of buffer 1. 
9. 66G i. Deletes two words. 
LOneex j. Positions the cursor at the end of the current line. 
BRS sie k. Finds the word most. 
125 wip 1. Positions the cursor at the beginning of the current line. 


While using the vi editor, what command do you use to 


a. set the line number option? 


Ss 


save five lines in buffer x? 


read (import) the date string into your file? 


a © 


list your current directory? 
create an abbreviation? 
remove an abbreviation? 


read another file? 


a= fm mm oO 


write (save) a file without quitting the vi editor? 


delete a word? 


—_- 
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Terminal Session 


In this terminal session, create a file called garden and practice using the editing keys 
discussed in this chapter. Create this file as shown in Screen 1. Then use cut-and-paste, 
cursor positioning, and other commands to make it look like Screen 2. Finally, apply the 
following commands to your garden file. 


i 


we entavan Bw hn 


a 
Sy Se A SS 


—_ 
© 


20. 


Create an abbreviation of your name and add it to the beginning of your file. 
Create a map key that finds a line with a specific word and deletes that line. 
Undo the previous text changes. 

While in vi, list your file in your current directory. 

Read the date and time of the day, and place it after your name in the garden file. 
Read another file (import it), and add it to the end of the garden file. 

Save your file with another name. 

Set the showmode option. 

Set the fine number option. 

Move the cursor to the end of the file. 

Move the cursor to the top of the file. 

Move the cursor to line 10. 

Search for the word weeds. 

Set the report option to 1. 

Remove the line number option. 

Delete five lines; observe the vi feedback message. Use U to undo your deletion. 


Copy five lines from beginning of the filé to the end of the file. Observe the vi feed- 
back message. Use U to undo your last editing. 


Use the paging keys, [Ctrl-d], [Ctrl-u], and so on, and observe the results. 
While in vi, copy five lines of your current file and save it in another file. 


Add the current date at the beginning of your file using the date command. 


Screen | 


\ 


y 
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Screen 2 


CHAPTER f 


The UNIX File 
System Continued 


This is the second chapter that discusses the UNIX file system 
and its associated commands; it complements the material dis- 
cussed in Chapter 5. Chapter 7 presents more commands for 
manipulating files, including commands for copying files, 
moving files, and looking at the contents of a file. The chapter 
also explains the shell input/output redirection operators and 
file substitution metacharacters. 
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7.1 FILE READING 


Chapter 5 explain 


ed how you can use the vi editor or the cat command to read files. To. 


Ory, you se \ e read on Option to read OF YOU 


-Q 


Try the fol- 
lowing examples to get the feel of it. Doing so will make you appreciate the other file 
reading commands that let you view files one screen at a time. 


or Assume that your working directory is david and you have a file (say 20 pages long) 


= called large_file in it. 


©"To read Iargé file using the vi editor, type vi -R large-file and press [Return]. 


This opens large_file for read only. Contents of large_file are displayed on 
the screen, and you can use vi commands to view the other pages. 


0 Toreadlarge.fi ing. th SOF e cat large _file and press : 
The contents of large_file are displayed and scroll before your eyes. You can use 
[Ctrl-s] and [Ctrl-q] to stop and resume scrolling. 


7.1.1 The vi Editor Read Only Version: The view Command 


XN SUC S DIC Y >qditor Versio Call , Na OU Can SE" Ead 
- files: It is a good tool for reading large files because you can use all of the vi editor com- 
mands to facilitate the reading of different parts of your file. Viewing a file using the 
view command prevents you from saving your editing or changes to the file. You can 


use it only to read a file. Please refer to Chapter 6 for usage examples. 


fA. 


Ps; 


d at the bottom of the 
ma 


Using the pg command options gives you more control over the format and the 
way you want to view your file. Table 7.1 summarizes these options. 


Unlike other commands’ options, some pg options start with the plus sign (+). 


The pg command is not available on all systems. You can check its availability by typing 
pg, or man pg (to look at the manual pages about the pg commands). In each case, some 
sort of message is displayed announcing that pg is not available. 


MUU as 


See page x for an explanation of the icons used to highlight information in this chapter. 
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Table 7.1 
The pg Command Options 


Does not require [Return] to complete the single-letter commands. 


Displays messages and prompts in reverse video. 


Sets the number of lines per screen to the integer num. The default value is 
23 lines. 


-pstr Changes the prompt : (colon) to the string specified as str. 


+line-num | Starts displaying the file from the line specified in /ine—num. 


Starts viewing at the line containing the first occurrence of the specified 


+/pattern 
pattern. 


Two options are used: -s to show the prompt and other messages in reverse video, 
and +/hello to search for first occurrence of the word hello. 

When the pg command displays the prompt sign : (or any other prompt if you have 
used the -p option), you can give commands to move forward or backward a specified 
number of pages or lines to view different parts of the text. Table 7.2 summarizes some 
of these commands. 


Table 7.2 
The pg Command Key Operators 


Advances n screens, where n is an integer number. 


Backs up n screens, where n is an integer number. 


Advances n lines, where n is an integer number. 


: ~t ° 
Backs up n lines, where n is an integer number. 


Goes to the n'" screen, where n is an integer number. 
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7.1.3 Specifying Page or Line Number 


You can specify a page number or line number from the beginning of the file or relative 


to the current page number. Use unsigned integers to indicate that the reference is to 
the begining ofthe file: For example, type 40 to go to page 10, or 601 (that's si, zero, 
Use ee to indicate that the reference is relative to the current page. 


For example, type +10 to move forward 10 pages, or type -301 (minus sign three, zero, 
lowercase letter 1) to move backward 30 lines. If you type only + or - without any num- 
bers, the command is interpreted as +1 or -1, respectively. 


f.2 SHELL REDIRECTION 


Among the most useful facilities that the shell provides are the shell redirection opera- 
tors. Many UNIX commands take input from the standard input device and send the 
output to the standard output device. This is usually the default setting. Using the shell 
redirection operators, you can alter where a command pee its me and where it sends 


=| 1. A process is any executable program. This could be an appropriate shell command, 
S| an application program, or a program you have written. 


2. The redirection operators are instructions to the shell and are not part of the com- 
mand syntax. Accordingly, they can appear anywhere on the command line. 


3. Redirection is temporary and effective only with the command using it. 


7.2.1 Output Redirection 


ee 
SE) 
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. 


For example, to get the list of the filenames in your working directory, you use the — 
Is command. Type Is and press [Return]. The shell default output device is your terminal | 
screen (the standard output device). Consequently, you see the list of files on the screen. — 
Suppose you want to save the Is command output (the list of filenames in the directory) 
in a file. One way to do that is to redirect the output of the ls command from the screen 
to a file as follows: 


> Leelee Sit rn 


This time the Is command output is not sent to the terminal screen, but is saved in 
a file called mydir. list. If you open the mydir.1list file, you see the list of files. 


1. If the specified filename already exists, then it is written over, and the contents of 
the existing file are lost. 


2. If the specified filename does not exist, then the shell creates a new file. 


The double greater than sign (>>) redirection operator works the same as the 
greater than sign (>) operator, except for the fact that it appends the output to the speci- 
fied file. ir.list, t Si rki ec- 


1. If the specified file does not exist, then the shell creates a new file to save the output 
in it. 

2. If the specified filename does exist, then the shell adds the output to the end of the 
file, and the previous contents of the file remain intact. 


The following command sequences show more examples of the output redirection 
operators. 
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7.2.2 


Sree TEP T oe 1 Ready PARSMERPCOMMENC.” 


-$ cal > this_year [Return] . . . Save output of calin this year. 


$ rm this_year [Return] .. . . Removeit. 
‘Geer Read yefortiionext.command. 


Input Redirection 


The input redirection operator allows you to issue commands or run programs that get. 
hei input ified file. The shel Re - se 


There are 
other commands that work in the same manner. If you specify a filename on the com- 
mand line, the command takes its input from the specified filename. If you do not 
specify any argument, the command takes its input from the default input device (your 
keyboard), and if you use the input redirection operator to specify where the input 
comes from, then the command takes its input from the file you specify. 

. . S ; 1 fo. 
vide standard input to other commands. _ 
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7.2.3 


= 


The cat Command Revisited 


Now that you know about the shell redirection capabilities, we can explore the cat com-_ 

mand in more detail. The cat command was introduced in Chapter 5, where it was used 

to show the contents of a small files on the screen. However, the cat command can be | 

used for many things other than displaying files. | 
To refresh your memory, let’s look at the following command lines: 


$ cat myfirst [Return] .. . . Display myfirst. 
$ cat -n myfirst [Return] . . . Display myfirst with line numbers. 


The cat -n command is used throughout this book to display content of the files. It is 
convenient to have the line numbers when one or more lines are referenced in the text. 


Creating Files 


co les 
For example, if you wanted to create a file called myf irst, you would type cat > myfirst. 
This command means that the output of the cat command is to be redirected from the stan- 
dard output device (your terminal) to a file called myfirst. The input comes from the 
standard input device—your keyboard. In other words, you type the text, and cat saves it 
in the myfirst file. You signal the end of the file by pressing [Ctrl-d]. 

Of 
course, you can also use it to create long files, but you must be a very accurate typist be- 
cause after you press [Return] you cannot edit the text you have typed. The following 
command sequences show how to create a file using the cat command. 


Try using the cat command with the output redirection operator to create a file. 


$ cat > myfirst [Return] . . . Createa file called myfirst. 
ane Dee . Cursor ready for your input. Let’s say 
you type the following: 
I wish there were a better way to learn 
UNIX. Something like having a daily UNIX pill. 


[Ctrisd] > ee a ee EO Yount ping. 
ae Wig tae Tee aac bebe ier pel cars ea Bry a . Ready for the next command. 
$ cat myfirst [Return] .. . . Check to see if myfirst has been 


created; display it on the screen. 


I wish there were a better way to learn 
UNIX. Something like having a daily UNIX pill. 


Bu we seo ae ieee Read Vatonthemextcommand: 
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“i 


$ cat myfirst > source/myfirst.copy [Return] 
$ 1s source/myfirst.copy [Return] 


myfirst.copy 


$ 


4 


HAITI 


1. Ifmyfirst does not exist in your working directory, then cat creates it. 


2. Ifmyfirst already exists in your working directory, then cat overwrites it. The 
contents of the old myfirst are lost. 


3. If you do not want to overwrite a file, use the ( >>) operator. 


Try appending text to the end of myfirst in your current directory. 


$ cat >> myfirst [Return] . Append to a file called myfirst. 
- io 4. + . « « Type your text. 

However, for now, we have to suffer and read all these 
boring UNIX books. 

PGLEL-O |p ee ee ee rn es ee Olenal the cndontheanpuriexe 
TR Aes yee pe ee eet . Back to the prompt. 

$ cat myfirst [Return] . Display the contents of myfirst. 
I wish there were a better way to learn 

UNIX. Something like having a daily UNIX pill. 

However, for now, we have to suffer and read all these 
boring UNIX books. 


1. Ifmyfirst does not exist in your working directory, then cat creates the file. 


2. Ifmyfirst exists, then cat appends the input text to the end of the existing file. In 
this example, your one line of input was appended to myfirst. Thus three lines of 
text are displayed. 


Copying Files 


You can use the cat command with the output redirection operator to copy files from 
one place to another. The following command sequences show how this capability of the 
cat command works. ; 


Try copying myfirst in the david directory to another file called myfirst.copy. 


$ cd [Return] Se a Bo ee ae soe oe lake Sure you aren woul 
HOME directory. 

$ cat myfirst > myfirst.copy [Return] . Copy myfirst to 
myfirst.copy. 

a ee ee ee heady fOr the next Command: 


The input to the cat command is myfirst file, and the output from the cat command 
(the contents of the myfirst ) is saved inmyfirst.copy. 


Now copy myfirst in the david directory to the source directory, and call it 
myfirst.copy: 
. Copy myfirst tomyfirst.copy 


and place it in the source directory. 
. Check to see if it has been copied. 


. Yes, myfirst.copy is in the 
source directory. 
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=]| Because you are in your HOME directory, the pathname to the file myfirst.copy in 
= the source directory must be specified in both cat and \s commands. 


( =| Next, use the cat command to copy two files into a third file. 
. $ cat myfirst myfirst.copy > xyz [Return] . . Copy myfirst and 
myfirst.copy into 
XV Zc 
ee reer er sy mee ae Toe) Posies Os 
‘ command. 
as 1. The previous contents of the xyz file, if any, are lost. 


2. There is a space between each file name in the command line. 


Appending Files 


You can use the cat command with the output redirection append operator ( >>) to add 
a number of files together into a new file. 


Cc) Append two files to the end of the third file. P 

wean $ cat myfirst myfirst.copy >> xyz [Return] . . Append myfirst and 
myfirst.copy to the 
end of the file called 
XYZ. 

ie aaa ke te emer are mi hos Mayed Fiiite ores ye 
=] I. Using the ( >>) redirection operator saves the previous contents of xyZ, if any, and 
= the two files are added to the end of xyz. 


2. You may have more than two filenames in the command line, but they must be sepa- 
rated by a space. 


3. The files are appended to the specified output file in the same sequence in which the 
input files are specified. 


7.3 ENHANCED FILE PRINTING 


Try using the pr command to format myfirst: 


C1 Type pr myfirst and press [Return] to format a file called myfirst. (See Figure 7.1.) 
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Figure 7.1 
File Printed with Page Formatting: Five-Lin 


cn 


\ ) ] 
m Fi 
\ 


\ 
\ 
\\ 


\ 
oe 
iy a \ 


do that is to use th irection operator. e are othe ays to send formatted 
Fil st RTE siieiicen 1 slaherieices serivreesie 8), 


$ pr myfirst > pout [Return]. . . Save the formatted copy of 
myfirst ina file called pout. 
SpE poute[PREtUCN): ,<.\ > eekeettietes Print pour. 
requested id is 1p1-8045 (1file) 
$ rm pout [Return]... .. . . Delete pout if you do not need it. 
: : . Ready for the next command. 


pr Options 
It is not enough to place five lines at the top and five lines at the bottom of each page and 


call it formatting. The pr options allow you to format a file’s appearance with a little 
more sophistication. Table 7.3 summarizes the pr command options. 


1. The -m or -columns is used to produce multicolumn output. 
2. The -a option can only be used with the -columns option and not -m. 


The following command sequences show the output of the pr command using 
different options. 


The examples assume you have two files in your working directory. Let’s use the cat 
command to create them. 


$ cat > names [Return]. ... . . Createa file called names. 
David [Return] 

Daniel [Return] 

Gabriel [Return] 

Emma [Return] 

[Ctrl-d] 
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Table 7.3 
The pr Command Options 


Starts displaying from the specified page. The 
default is page 1. 


+page 


--pages=page 


--columns=columns Displays output in the specified number of 
columns. The default is one column. 


-columns 


4} 
--across Displays output in columns across (rather than 


down) the page, one line per column. 


Displays output double spaced. 


--double-space 


Replaces the filename in the header with the 
specified string. 


-h string --header=string 


- Sets the page length to the specified number of 
lines. The default is 66 lines. 


-lnumber | --length=number 


Displays all the specified files in multiple columns. 


Pauses at the end of each page and sounds the bell. 


-p — 
-s character| --separator=character Separates columns with a single specified 


character. If character is not specified, then [Tab] 
is used. 


-t --omit-header Suppresses the five-line header and five-line trailer. 


-W Tariean athena er Sets line width to the specified number of 
characters. The default is 72. 


--help 
--version Displays version information and exits. 


i 


Displays help page and exits. 


$ cat > scores [Return] ... . . Createa file called scores. 
9@ [Return] 

100 [Return] 

70 [Return] 

85 [Return] 

[Ctrl-d] 

$ sj Sous pim ema aoccsthin) (sO a: chal) uc @ eee RCAC VeROReMe <CCO msm anGr 


Notice that most of the options for the pr command under UNIX can be used also 
for Linux. However, Linux provides some alternative options that do the same job and 
some additional options that can be used only under Linux. 

For example, look at the following commands: 


$ pr -a myfirst [Return]. . . . . Works for UNIX and Linux. 
$ pr --across myfirst [return]. . Works only for Linux. 
$ pr --help [return]. . . .-. . . Works only for Linux. 
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To show the names in column format, and change the heading to STUDENT LIST, type 
a pr -2 -h "STUDENT LIST" names and press [Return]. 


rN 
ww 

Vw \ \ 
J A i \ 


However, your screen will scroll up and you will not see the entire file. One way to 
j observe the output on the screen is to redirect the pr output to a file, and then use the vi 
4 editor or the view command (the read only version of vi) to see the formatted output. 


A The difference between options -2 and -2 -a is the order in which the columns are 
ee arranged. 


y Show the files names and scores side by side: 
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Notice the -s@ option caused the names to be separated by @. 


7.3.1 Practicing Linux Alternative Command Options 
Use the Linux alternative options for the pr command, as suggested in the following 
command lines. Notice some of the options, such as pages, are meaningful when ap- | 
plied to large files. 
$ pr --pages=2 large file [Return]. ............. . . Display large file 
starting from page 2. 
$ pr --columns=2 myfirst [Return] ............. . . Display myfirst in 
two columns. 
$ pr --double-space myfirst [Return]. ......... .. . . Display myfirst in 
double space. 
$ pr --omit-header --columns=2 --across names [Return]. . . . . Display names across 
two columns with no 
header. 
$ pr --omit-header --columns=2 --separator=@ names [Return]. . Display names in two 
columns separated by 
@ sign. 
SUDOe- NEL et ROCUr Oy oo ie ec te aS evr Reka aes 


=]| Read the help page and familiarize yourself with other options available for the pr 
= command. 


7.4 FILE MANIPULATION COMMANDS 


Some of the file manipulation commands were discussed in Chapter 5. From that dis- 
cussion, you know how to create directories (using the mkdir command), create files 
(using the vi and cat commands), and delete files and directories (using the rm and 
rmdir commands). Now we will look at a few more commands to increase your knowl- 


edge of file manipulation in UNIX. These commands are used to copy (cp), link (In), 
and move (my) files. The general format of these commands is as follows: 


command source target, 


where command is any of the three commands, source is the name of the original file, 
and target is the name of the destination file. 
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7.4.1 


(_} Suppose you have a file called REPORT in your current directory and want to create a 


ss copy of it. To do so, 
REPORT is the source file and REPORT .COPY is the target file. If you do not pro- 
vide the correct pathname/filenanfe for the source or target file, ep complains by 
showing a message similar to the following: 


File cannot be copied onto itself 
@ file(s) copied 


Figure 7.2 shows your directory structure before and after application of the ep 
command. 


as If the target file already exists, then its contents are destroyed. 


Figure 7.2 
An Example Application of the cp Command 


david david 


cp REPORT REPORT.COPY 


(_REPORT.COPY ) 
a The following command sequences show how the ep command works. 
ies Sais-(Return] 0. 306 sre |. Listthe.currentdirectory files: 
memos REPORT 
$ cp REPORT REPORT.COPY ey . Copy REPORT to REPORT .COPY. 
$ ls [Return]. . . : . See the list of files. 


REPORT .COPY is in the list, as 
you expected. 


memos REPORT REPORT .COPY 

$ cp REPORT REPORT [Return] . . . Source and target filenames are 
the same. 

File cannot be copied onto itself 

@ file(s) copied 

ee ee ee, 2.  RCACY (Ofseme Next COmmanc. 


Copy a file from your current directory to another directory. Figure 7.3 shows your 
directory structure before and after the ep command. 


$ cp REPORT memos [Return] . . . . Create acopy of REPORT in 
memos. 

$ ls memos [Return] ie ae unlaisitilesan-meéemos directory, 
and REPORT is there, as you 
expected. 


REPORT 
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Figure 7.3 
Another Example Application of the cp Command 


memos 


cp REPORT memos 


directory with the same filename as the source filename. 


When the target file is a directory name, then the source file is copied in the specified 


You can also copy multiple files to another directory. Suppose you have files called 
names and scores under your current directory (david) and you want to copy them to 
the memos directory. Figure 7.4 shows your directory structure before and after the cp 
command. 


$ cp names scores memos [Return] . Copy names, scores in current 
directory to the memos directory. 


Brie a aU ae A eee os cx. Wop Je, 6s at ag NCE el Re i ao 
1. The files called names and scores are in your current directory. 
The filenames on the command line are separated by at least one space. 
3. The last filename must be a directory name. In this case, memos is a directory 
name. 
Figure 7.4 


Using the cp Command to Copy Multiple Files to Another Directory 


names 
names 


scores scores 


scores 


cp names score memos 


cp Options 


Table 7.4 summarizes the ep command options. 
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Table 7.4 
This cp Command Options 


-b --backup Makes a backup of the specified file if file already 
exists. 
-i --interactive , Asks for confirmation if the target file already exists. 
-r --recursive Copies directories to a new directory. 
--verbose Explain what is being done. 
--help Displays the help page and exits. 
C) . Assuming you already have a file 


= called REPORT under the memos directory, a backup copy of REPORT will be created. 
This means the REPORT file under memos is not overwritten. Figure 7.5 shows your di- 
rectory structure before and after the cp -b command. 


$ cp -b REPORT memos [Return] . . Move REPORT to memos and 
create a backup of REPORT if it 
already exits in memos. 
$ ls memos [Return]... . . . . . List files under memos. 
REPORT REPORT~ 
$ pie ee owt ot a te ak oe oe, Cad yelomthemextcommiand: 


Notice that REPORT is backed up and the backup filename is REPORT ~. 


Figure 7.5 
Using the cp Command with the -b Option 


sees 
eal 


david 


cp -b REPORT memos 


=| UDOT! VVUYU 


DIOLCCLS YOU O UVOCLYV Js 1 J A CTO On rma 
tion if the target file already exists. If your reply is yes, it copies the source file, overwriting 


the existing file. If your answer is no, then it quits, and your existing file remains intact. 
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( | Try using the cp command with the -i option. 


$ cp -i REPORT memos [Return] . . . . « Make acopy of REPORT 
under memos. 
Target file already exists overwrite? . Shows confirmation prompt; 


press [y] [Return] for yes or 
[n] [Return] for no. 
Go wus pss pete fa oe kf ep) Weal RORY LOR MOC msC xtc Onin mam 


Suppose you have a directory called memos in your current directory and you want to copy 

ae all the files and subdirectories under memos to the david. bak directory. Figure 7.6 shows 
your directory structure before and after the cp -r command. Notice there is a sub directory 
called important under memos that contains a file called resume. Copy files and subdi- 
rectories in david to another directory called david. bak using the -r option. 


$ cp -r ./memos ./david.bak [Return] . . Copy memos directory 
and all the files in it to 
david.bak. 

SOU ART Le eee ee een ee SEO CRUREOT THe TEE 
command. 


=]| 1. If david.bak exists in your current directory, then files and directories in memos 
= are copied into david. bak. 


2. If david. bak does not exist in your current directory, then it is created and all the 
files and directories including memos itself are copied into david.bak. Now the 
pathname for files in memos under david.bak is ./david.bak/memos. 


Figure 7.6 
Using the cp Command with the -r Option 


/ 
usr usr 


david david 


david.back 


important 


resume 


important 
resume 


important 
resume 


cp -r ./memos ./david.bak 


Practicing Linux Alternative cp Options 


ees Use the Linux alternative options for the ep command, as suggested in the following 


— command lines: 
$ cp --interactive REPORT memos [Return] . . . . . Sameascp -i REPORT memos. 
$ cp --recursive ./memos ./david.bak [Return] . . Sameascp -r /memos/david.bak. 


$ cp --help [return]. .......... .. . . Display the help page. 
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Read the help display and familiarize yourself with other options available for the ep 
command in Linux. 


_} Copy files using the -verbose or -v option. 


———— 


$ cp -v names scores memos [Return] .. . . . Copy names and scores in the current 
directory to the memos directory. 


names -> memos/names 
scores -> memos/scores 
Re ME ya) Se geen 20 <urs tyes Ven sere ss weet o> ae Ready for the next command. 


Notice the feedback from the -v option that shows what file is copied and where it is 


copied. 
7.4.2 Moving Files: The mv Command 
a 0 inne >TO y. FOr example, 1f you av % alied FA U OUT CUr- 
directory and you want to change ame to 6 pe 
REPOR ,EPORT.OLD and press | Retur 


Figure 7.7 shows your directory structure before and after application of the mv 
command to rename REPORT. 


Move REPORT to the memos directory. 


$ mv REPORT memos [Return] . . . . Move REPORT to memos. 
eee Recta oat rb ey ew oat ane we COU ALOMmUNe Nex UcOnMumalig: 


Figure 7.8 shows your directory structure after application of the mv command to 
move REPORT. 


Figure 7.7 
Using mv to Rename a File 
david david 
memos memos 
REPORT (. REPORT.OLD 


mv REPORT REPORT.OLD 


Figure 7.8 
Using mv to Move a File 
david david 
memos E memos 
REPORT REPORT 


mv REPORT memos 


180 


Chapter 7 


= 


Both the cp and my command accept more than two arguments, but the last argu- 
ment must be a directory. For example, the command 


cp xfile yfile zfile backup 


copies xfile, yfile, and zfile to the directory called backup, provided that the» 
backup directory exists. 


mv Options 


Table 7.5 shows some of the mv command options. The following command lines show | 
the usage of the mv command options. 


Table 7.5 
The mv Command Options 


--backup Makes backup of the specified file if file already z 
exists. 
-f 


Asks for confirmation if the target file already exists. 


--force Removes target file if file already exists and does 


not ask for confirmation. 
-V --verbose Explains what is being done. 
--help Displays the help page and exits. 
--version Displays version information and exits. 


Use-the mv command with the -b (backup) option. Assuming you already have a file 
called REPORT under the memos directory, a backup of REPORT will be created. This 


means the REPORT file under memos is not overwritten. 
$ mv -b REPORT memos [Return] . . Move REPORT to memos and 


create a backup of REPORT if it 
already exits in memos. 


$ ls memos [Return] ... . .. . . Check files under memos. 
REPORT REPORT= 

SoU ee Se es | ee ere cady fomdhe next commnoncr 
Notice that REPORT is backed up and the file name is REPORT~. 
‘Use the mv command with the -i (confirmation) option. Assuming you already have a 

unde ; is di and 

you press [y]es [Return] or [nJo [Return] to signal your intention. 

$ mv -i REPORT memos [Return] . . Move REPORT to memos and ask 


for confirmation. 
overwrite 'memos/REPORT'? . Shows confirmation prompt. 
y [Return]. . =... 2. . . 4. TMs Overwistes the REPORT tile: 
$m, wees Wadeies al. SCS pReadylomihemext commends 
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PAA HA HM 


7.4.3 


Use the mv command with the -v (verbose) option. 


$ mv -v REPORT memos [Return] . . Move REPORT to memos. 
REPORT -> memos/REPORT 


CaP 5 + ss +: x. Ready forthe next. command: 


Practicing Linux Alternative mv Options 


L__ Use the Linux alternative options for the mv command, as suggested in the following 
—— command lines: } 
--backup REPORT memos [Return]... . . . Sameasmv -b REPORT memos. 
--interactive REPORT memos [Return] . . . Sameasmv -i REPORT memos. 
-verbose REPORT memos [Return]... . . . Sameasmv -v REPORT memos. 
S-VerstOMROLUEN) i ..05. 2 + «co. » + »« -Displayversionantormation, 
POs De RCTULT on. cles hues = < «fmanence +Lisplay the help page, 


Read the help page and familiarize yourself with other options available for the mv 
command. 


Linking Files: The In Command 


. Thi fer 

. For example, suppose you have a file called RE - 
PORT in your current directory, and you type In REPORT RP and press [Return]. This 
creates a file named RP in your current directory and links that name to REPORT. Now, 
REPORT and RP are two names for a single file. Figure 7.9 shows your directory struc- 


ture before and after the In command application. 


Figure 7.9 
Using the In Command to Link Filenames 


memos 
In REPORT RP : ee 
At first glance, this looks like the ep command, but it is not! The ep command 
physically copies the file into another place, and you have two separate files. Whatever 
changes you make in one are not reflected in the other. The In command, however, just _ 
creates another filename for the same file; no new file is created. If you change anything 


in any of the linked files, the changes are there in the file regardless of the name you use 
to refer to it. 


182 Chapter 7 


(es To experiment with the In command, try the following command sequence: 


$ cat > xxx [Return] . . Create a file called xxx. Now type the 
following line in the file: 
Line l:aaaaaa 


$ [Ctrl-d] ... . . . . Signal end of the input. 

$ In xxx yyy [Return]. Link yyy to xxx. 

$ cat yyy [Return] . . . Display the contents of the xxx file, but use 
the new filename yyy; the output is, as you 
expected, the contents of xxx: 

Line 1:aaaaaa 


$ cat >> yyy [Return] . Append a line to the end of yyy, and type the 
following line: 


Line 2:bbbbbb 
[Ctri-d]°. .. .. . . . Signal the end of your mput. 
$ cat yyy [Return] . . . Display the contents of yyy. You have two 


lines in yyy, as you expected: 
Line 1:aaaaaa 
Line 2:bbbbbb 


$ cat xxx [Return] . . . Display the contents of xxx. You have two 
lines in it because xxx and yyy are actually 
the same file: 


Line 1:aaaaaa 
Line 2:bbbbbb 
SeAe PUP a ease REA TOL tC NekE eOMnnan. 


specify an existing dire m ss the 
2 d o ) fe 


number of the links. 


Figure 7.10 


Using the In Command to Link Filenames to a Directory 


david 


memos 


(REPORT ) 
» In REPORT memos/RP Gare 


Zz 
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To link REPORT to RP and list the files using the ls command with the -I option to see the 


number of links, type In REPORT RP and press [Return]. Then type Is -I and press 
[Return]. 


When you create a file, you also establish a link between the directory and the file. Thus, 
the link count for every file is at least one, and subsequent use of In adds to the number 
of links. 


Linux Alternative Options for the In Command 


Use the Linux alternative options for the In command, as suggested in the following 
command lines: 


$ In --version [Return] . . Display version information. 
$ ln --help [Return] . . . Display the help page. 


Read the help page and familiarize yourself with other options available for the \n 
command. 


Some Final Words 
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7.4.4 Counting Words: The wc Command 


You can use the we command to find out the number of lines, words, or characters ina 
file or a list of specified files. 


es 


) First display the contents of myfirst. Then show the number of lines, words, and 
EEE characters in it: 
$ cat myfirst [Return] ..... . .. . . . Display the contents of myfirst. 


I wish there were a better way to learn 
UNIX. Something like having a daily UNIX pill. 
However, for now, we have to suffer and read all these boring UNIX books. 


$ we myfirst [Return] ...... .. . . . . Count the number of lines, words, and 
characters in myfirst. 


g 


ALOU moO MYT St 
$ Ready for the next command. 


The first column shows the number of lines, the second column shows the number 
of words, and the third column shows the number of characters. 


5 | sowie spac ope ota ar 


If no filename is specified, then we gets its input from the standard input device 
(keyboard). You signal the end of the input by pressing [Ctrl-d], and we shows the re- 
sults on the screen. 


Use the we command to get the count of input from the keyboard: 
$ we [Return] . . . « . « Invoke the we command with no filename. 
. The sign is the prompt indicating that the 
shell is waiting for the rest of the 
command. Type the following text: 


The wc command is useful to find out how large your file is. 


[Ctrl-d] °°. . «-. «es « End your imput;wedisplays the-outout 
213 48 
S$). 3 a a ee ae) ern = RCdLy TOR tne nexiComlnanas 


You can specify more than one filename as the argument. In this case, the output 
shows one line of information for each file, and the last line shows the total counts. 

Suppose you have two files in your current directory. The following command 
sequences show the output of the we command specifying the two filenames as arguments. 


CJ Count the number of lines, words, and characters in the specified files: 


$ we myfirst yourfirst [Return] . Show the counts of myfirst and 


yourfirst. 
24 10 400 myfirst 
3 100 400 yourfirst 
27 110 800 total 


$ oa 8 8a FG wn a eee . Ready fomthemextcomimand 
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Table 7.6 


This we Command Options 


--lines Reports the number of lines. 


--words Reports the number of words. 


--chars _| Reports the number of characters. 


--help Displays the help page and exits. 


--version Displays version information and exits. 


=| I. When no option is specified, the default is all options (-lwe). 


2. You can use any combination of the options. 


The following command sequences show the use of the we options. 


Count the number of lines in myfirst: 


$ we -l myfirst [Return] 
4 myfirst 

SSE EEG lee gat ON ae ne 
$ we -lc myfirst [Return] . 
155 4 myfirst 

per erer eae 


. Report only the number of lines: 


Ready for the next command. 
Report the number of lines and characters. 


. The prompt is back. 


(} Save the output of the we command in a file and print it. 


$ we myfirst > myfirst.count [Return] 
$ lp -m myfirst.count [Return] 


$ 


. Use the output redirection operator to save 


the we report in myfirst.count. 


. Printmyfirst.count and report when the 


job is done. 


. Ready for the next command. 


Linux Alternative Options for the wc Command 


fT} Use the Linux alternative options for the we command, as suggested in the following 


command lines.: 


$ we --lines myfirst [Return] ae, 
$ we --chars --lines myfirst [Return] . 


$ cp --help [return] 


. Report only the number of lines. 
. Report the number of lines and characters 


inmyfirst. 


. Display the help page. 


=| Read the help page and familiarize yourself with other options available for the we 
=| command in Linux. 
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(oe 


FILENAME SUBSTITUTION 


7.5.1 


Most file manipulation commands require filenames as arguments. When you want to 
manipulate a number of files, for example, to transfer all files with a filename starting 
with letter a to another directory, typing all the filenames one by one is tiring and 
boring. The shell supports file substitution, which allows you to select those filenames 
that match a specified pattern. These patterns are created by specifying filenames that 
contain certain characters that have a special meaning to the shell. These special charac- 
ters are called metacharacters (or wild cards). Table 7.7 summarizes the wild cards that 
can stand for one or more characters in a file name. 


Table 7.7 
The Shell File Substitution Metacharacters 


Matches any single character. 


= Matches any string, including the empty string. 


[list] Matches any one of the characters specified in the /ist. 


[!list] Matches any one of the characters not specified in the Jist. 


File substitution metacharacters (wild cards) can be used in any part—at the beginning, 
middle, or end—of the filename to create a search pattern. 


For the terminal sessions in this section you need to create new files and directo- 
ries. It is a good idea to create a directory for each chapter to be used for the terminal 
sessions and exercises of that chapter. Under the Chapter7 directory, create a subdi- 
rectory called 7.5. If you have not created a Chapter7 directory in your HOME direc- 
tory, here is one way to do this: 


$ cd [Return] ... . . . . Change to the HOME directory. 

$ mkdir Chapter7 [Return] . Create Chapter7 directory. 

$ cd Chapter7 [Return]. . . Change current directory to Chapter7. 
$ mkdir 7.5 [Return]. . . . Create a directory called 7.5. 


Now create the following files using cat command or vi editor. There is no need to 
type anything in the files, or just type in few words if you want. We only need these files 
for their names. Create the following six filenames: 


report reporti report2 areport breport report32 
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law) Try the following command sequences to see how the ? metacharacter works: 
$ ls -C [Return] . . . . . Check the filenames in your working 
directory. You have the following files: 

report report report2 areport breport 
report32 
$ ls -C report? [Return] . Use a single question mark in the filename. 

: report beporte 

Dreenl spank ab be veel enthlenn Ready, tomthe next, command. 


, 
: The shell expands the filename report? to the filename report followed by ex- 
actly one character, any character. Thus, the filenames report1 and report2 are the 
only two files that match the pattern. 


$ ls report?? [Return] . . Use two question marks as special characters. 
report32 
DER tots ae ese eric ie acy ep Read yaron.ine Next command: 


The shell expands the filename report?? to the filename report followed by 
exactly two characters, any characters. Thus, the filename report32 is the only file 
that matches the pattern. 


$ ls -C ?report [Return] . Put? at the beginning of the filename. 


areport breport 
Soe se aie ns, pa cacy tone Next command: 
. The shell expands the filename ?report to the filename report preceded by ex- 


actly one character, any character. Thus the filenames areport and breport are the 
only two files that match the pattern. 


7.5:2 The * Metacharacter 


ters (including zero characters) of substitution in a filename, and expands the filename 


@ Try the following command sequences to see how the * metacharacter works: 
it $ 1s -C [Return] . .. . . . Check the filenames in your working 
directory. You have the following files: 
report reporti report2 areport breport 
report32 
$ ls -C report* [Return] . . List all filenames that begin with the 


word report: 
report report1 report2 report32 


The shell expands the filename report* to the filenames report followed by 
any number of characters, any characters. Thus the file names areport and breport 
are the only two filenames that do not match the pattern. The * wild card includes zero 
characters following the specified pattern. Thus, the file name report followed by no 
character matches the pattern and is displayed. 
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* 


$ ls -C *report [Return] .. . . . Listall the filenames that end with the word report: 
report areport breport 
Celene alls! Gd aval yoe evoguie Ready tonine next Command, 


The shell expands the filename *report to the filename report preceded by 
any number of characters, any characters. Thus the filenames report, areport, and 
breport are the only files that match the pattern. Remember, the * wild card includes 
zero characters following the specified pattern. Therefore, the filename report 
preceded by no character matches the pattern and is displayed. 


$ Is -C r*2 [Return] .... . . . Listall files that start with r and end with 2: 
report2 report32 
Go ek ae & ae een. Ready tor the t1ext Commmiana, 


The shell expands the file name r*2 to the filename r followed any number of 
characters, but the last character of the filename must be the character 2, referring to any 
file that starts with r and ends with 2. 


7.5.3 


C) Experiment with the bracket metacharacters by doing the following: 


To list all the filenames that start with a or b, type Is -C [ab]* and press [Return], 
UNIX responds: 


areport breport 


$ a a ae ees me eg REAGY TOP ING nex, COMMMAnC: 


The shell expands the filename [ab]* to the filename a or b followed by any 
number of characters, any characters. Thus areport and breport are the only two file- 
names that match the specified pattern. 


To list all the filenames that do not start with a.or b, type Is -C [!ab]* and press 
[Return], UNIX responds: 


report reportt report2 report32 
You can use the [ ] metacharacters to specify a range of characters or digits. For 


example, [5-9] means the digits 5, 6, 7, 8, or 9; and [a-z] means all the lowercase letters 
of the alphabet. 


= 


(ae) The following command sequence shows the use of brackets with a specified alphabet 
— or digits range: 


Type Is *[1-32] and press [Return] to list all the filenames that end with the digits | 
to 32, UNIX responds: 


report report2 report32 


The UNIX File System Continued 189 


7.5.4 


$ ls -C [A-Z] [Return] . Show all the single-capital-letter 


file names, assuming you have 
some single-letter file names. 


eee Ate ee Fo eo. 2 o heanrompuapnears: 


Metacharacters and Hidden Files 


To use the metacharacters for displaying hidden files—filenames starting with . (dot)— 
you must explicitly have the . (dot)‘as part of the specified pattern. 


To list all the invisible (hidden) files, type Is -C .* and press [Return], UNIX responds: 
.exrc -profile 


The shell expands the filename .* to the filename . (dot) followed by any number 
of characters, any characters. Thus, only the hidden files are displayed. 


The pattern is . * and there is no space between the dot and the asterisk. 


other commands that need filename arguments. 


To experiment with some more examples of filename substitution, try the following: 


$ rm *.* [Return] ... . . . . . Delete all the files with filenames that contain at least 


$ rm report? [Return] 


$ cp * backup [Return] 


one dot. 

. Delete all filenames that begin with report and end with 
only one character, any character. 

. Copy all files from the current directory to the backup 
directory. 


$ mv file[1-4] memos [Return] . . Move file1, file2, file3, and file4, indicated by 


7.6 


$ rm report* [Return] 


el 


a 


the range [1-4], to the memos directory. 
. Delete all the filenames that start with the string report. 
. Ready for the next command. 


In the last example, there is no space between the string report and the asterisk wild card. 
The rm report* command deletes all the files with filenames that begin with report. 


$ rm report * [Return] .. . . . Delete all files. 
eee eh ee ita Urea, CAG Or nemext command, 


In the preceding example, there is a space between the string report and the as- 
terisk wild card. This space can have disastrous consequences. The command rm 
report * is interpreted as “delete a file called report, and then delete all the other 
files.” In other words, all files in the current directory are deleted. 


MORE FILE MANIPULATION COMMANDS 


The following commands facilitate the search for a specific file in a crowded hierarchy 
of directories, and display a specified portion of a file for a quick look. 


Chapter 7 


= 
as 


Finding Files: The find Command 


You can use the find command to locate files that match a given set of criteria in a hier- 
archy of directories. The criterion may be a filename or a specified property of a file (such | 
as its modification date, size, or type). You can also direct the command to remove, print, 
or otherwise act on the file. The find command 1 i orta and 


VIdYD UNnUSUd 


O d O e find O ang 18°C ais O d O p we, 


find pathname search options action option 


pathname indicates the directory name from which find begins its search, and it then con- 
tinues down to the subdirectories and their subdirectories and so on. This process of 
branching search is called a recursive search. The search options part identifies which file 
you are interested in, and the action option part tells what to do with the file once it is found. 
Let’s look at a simple example: 
$ find . -print [Return] 


This command displays the names of all the files in the specified directory and all its 
subdirectories. 


1. The specified directory is indicated by a dot, meaning the current directory. 


2. The options after the pathname always start with a hyphen (-). The action option 


“names. 
find Options 


Table 7.8 shows a partial list of the find options and explanations of the options. 


C 


potion Ou use ¢ O 


ollowed by the desired filename e file name can b : 
e shell wild card substitution: [ ], ?, and you U aay acte e 


Ponomncninesincionquomnnenrtnt ee reee look at some examples. The +n notation in 


Table 7.8 
The find Command Search Options 


Finds files with the given filename. 


Finds files of the size n. 


Finds files with the specified access mode. 


Finds files that were accessed n days ago. 


Finds files that were modified n days ago. 


| -ne Finds files that were modified more recently than filename. 


The UNIX File System Continued 191 


Table 7.8 is a decimal number that can be specified as +n (meaning more than n) or -n 
(meaning less than n) or n (meaning exactly n). 


Find some files by name. 


$ find . -name first.c -print [Return] . . Find files named first.c. 
$ find . -name "*.c" -print [Return] . . . Find all files whose names 
end inc, 
$ find . -name "*.?" -print [Return] . . . Find all files whose names 
; end with a single character 
preceded by a period. 


3. The action part -print is used to display the name of the file found. 


beara petniailacauumaacn CL blocks indicating thessiz bef ; rere aaninaensa LS yieacaitamnnstcnssiets . 


Let’s look at some examples. 


ivy | Find some files by size: 
$ find . -name "*.c" -size 20 -print [Return] . . . . Find files that are exactly 
20 blocks large. 
This command finds all files that have filenames that end with .c and that are exactly 20 
blocks large. 
$ find . -name "*.c" -size +20 -print [Return] .. . . Find files that are larger than 
20 blocks. 
$ find . -name "*.c" -size -20 -print [Return]  . . . Find files that are smaller 
than 20 blocks. 


=) Find files using the file type option: 


This command finds all the ordinary files in your HOME directory and displays their 
pathnames. Recall, $HOME holds the absolute pathname to your HOME directory. 


ACE ACC eERE 


. The plus or minus 
sign before the number of days indicates greater than or less than, respectively. Let’s look 
at some examples. 
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Find files by their last access times: 


$ find . -atime 10 -print [Return] . . Find and display files last 
accessed exactly 10 days ago. 


The previous command displays the names of the files that have not been read for 
exactly 10 days. 


$ find . -atime -10 -print [Return] . . Find and display files last... 
accessed less than 10 days ago. 
$ find . -atime +10 -print [Return] . . Find and display files last 


accessed more than 10 days ago. | 


numb i The | 
plus or minus sign before the number of days indicates greater than or less than, respec- 
tively. Let’s look at some examples. 


Find files by their last modification times: 


$ find . -mtime 10 -print [Return]* . . Find and display files last 


modified exactly 10 days ago. 


The previous command displays the names of the files that are exactly 10 days old. 


os Findsandadioplagndiie ICH - 
_ fied more than 10 days ago. 

-newer Option You use this search option to find a file modified more recently than a 

file with a specified filename. 

Let’s look at an example: 


$ find . -newer first.c -print [Return]  . Find and display files 
modified more recently 
than first.c was. 


Action Options 


The action options tell find what to do with files once they are found. Table 7.9 summa- 
rizes the three action options. 


Table 7.9 
The find Command Action Options 
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Find pathnames to files called first .c, starting from the home directory. 


display the pathnames. 


CE ee ie Fare Gat Phe) am ee ROCeLVe prompt, 


=|| The output shows there are three instances of the file first.c in David’s hierarchy of 
| directories. 


Find_and delete all. instances of the first.c file that are 90 days-old: 
$ find . -name first.c -mtime +9@ -exec rm { }\; [Return] 


Dene ero ieee: ft 2 ite Tey ves wid, id areas, ead oma CCOLVE DIOMIpE 


The search starts from your current directory (represented by .) and is continued 
through the hierarchy of the directories. The find command and the -exec rm command 
locate and the remove instances of first.c that are 90 days old. 


ees wena tte i an 


All instances of first.c are deleted. No warning or feedback message is dis- 
played. When you see the $ prompt, the job is done. 


: Sromelemetiadnapliaisiee™ ae TT: inaieninees ane ee 


ee ee. ee. . Receive prompt. 


If a file, for example first .c, satisfies the criterion, then the following prompt is 
displayed: 
<i se. SOUlCE/tIPSt.C> 7 
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If you reply with [Y] or [y], the command is executed (in this case, file .c is deleted); 
otherwise, your file remains intact. 
$ man find [Return] . .. . . . Display man pages for find. 
Under Linux, you can use the --help option to display the help page: 
$ find --help [Return] . . . . Display the help page for find. 
7.6.2 Displaying the Beginning of a File: The head Command 


You can use the head command to display the beginning of a specified file. The head 
command gives you a quick way to check the first few lines of a file. For example, to” 


‘following: ; 
~$-head MEMO [Return] 


By default, head shows the first 10 lines of the specified file. You can override the de- 
fault value by specifying the number of lines. For example, to display the first five lines 
of the file MEMO, you type the following: 


$ head -5 MEMO [Return] 
The specified number of line must be a positive integer number. 


You can specify more than one filename on the command line. For example, to 
show the first five lines of the files called MyFile, YourFile, and OurFile, you type 
the following: 


$ head MyFile YourFile OurFile [Return] 
When more than one file is specified, the start of each file will look like: 


==> filename <== 


head Options 
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Table 7.10 
The head Command Options 


s 


Counts by lines. This is the default option. 
--chars=num Counts by characters. 
--help ; Displays the help page and exits. 


--version 


7.6.3 


When more than one filename is specified on the command line, 
each file starts with a header line similar to the following line: 


==> filename <== 


For more detail, use the man command and read the manual pages. 


Table 7.11 
The tail Command Options 


--lines Counts by lines. This is the default option. 


— 


--chars=num Counts by characters. 


--help Displays the help page and exits. 


--version Displays the version information and exits. 
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ees The following command sequences demonstrate the use of the tail command: 


=| You can specify only one filename as an argument with the tail command. 


Practicing Linux Alternative tail Options 


Use the Linux alternative options for the tail command, as suggested in the following 
command lines: 


$ tail --chars=10 MEMO [Return] . . Sameastail -1@c MEMO. 

$ tail --lines=5 MEMO [Return] . . Sameas tail -1@1 MEMO. 

$ tail --version [Return] . . . . . Display version information. 

$ tail --help [Return] .. . . . . Display the help page. 
7.6.4 Selecting Portions of a File: The cut Command 


files are collections of records, with each record consisting of several fields. You might 
: i i Figure 7.11 shows an 


example of such a file called phones. Each record in this file consists of five fields, and 
each field is separated by a space or a tab. 


Figure 7.11 
A File Called phones 


cut Options 


Let’s suppose you have a file called phones that contains names, phone numbers, and 
E-mail addresses, similar to the file shown in Figure 7.11. Table 7.12 summarizes the 
cut command options. The following command sequences show the usage of cut and 
some of its options. 

For the terminal sessions in this section, you need to create the phones file. Under 
the Chapter7 directory, create a subdirectory called 7.6. This is only a suggestion and 
you can create this file under any directory you wish. Now, use the vi or cat command 
to create the phones file similar to the file shown in Figure 7.11. 
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Table 7.12 


The cut Command Options 


-f Option QV P or Va eaYeye 


3 fie! Fields are assumed to 
be separated in the file by a delimiter character (the default is the tab character.) For ex- 
ample, -f 1 indicates field one and -f 1,7 indicates fields one and seven. 


$ cut -f 1 phones [Return] . . . Show the first field in the phones file. 
David Back 

Daniel Knee 

Gabe Smart 

Sse =e. 2) tc. oe PANG the promprappears: 


| Remember, the default field delimiter is the tab character. 


ea Use the cut command with the -f option to display the first and third fields from the 


(ED phones file. 


$ cut -f 1,3 phones [Return] . . Show the first and third fields in the 
phones file. 

David Back dave@xyz.edu 

Daniel Knee dan@xyz.edu 

Gabe Smart gabe@xyz.edu 

$ oo. tangas Fie 


. Prompt. 


ee) Use the cut command with no filename: 


$ date ' cut -c 12-13 [Return] .. . . No filename is specified. 
18 
CUPP ra ee ee ee ek oe, ee Bp. 


198 


_ eemmaiataalshent cis, atemtnineermaesisaicarssicacnen a: 


8) 
appen to 


$ cut -d " " -f 1 phones [Return] . . Show the first field in the 
phones file. 
David 
Daniel 
Gabe 
So ee 8 ee te ee vet a! ng oe. aw) oat eae eT ORE Cae 
a If the field separator is a space character, make sure it is enclosed in quotation marks. 


Practicing Linux Alternative cut Options 


Use the Linux alternative options for the cut command, as suggested in the following 
ats 2 command lines: 


$ cut --characters 1-4 phones [Return]. . . . «. Sameascut -c 1-4 phones. 

$ cut --delimiter " " --fields 1 phones [Return]. . Sameascut -d " " -f 1 
phones. 

$ cut --version [Return]. ....... . . . . . . Display version information. 

$ cut --help [Return] ........... .. . . Display the help page. 


Read the help page and familiarize yourself with other options available for the cut 
command. 


7.6.5 
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Figure 7.12 
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Table 7.13 
; --delimiters 
--version Displays the version information and exits. 
David: Back 
a Daniel:Knee 
- Gabriel:Smart 


Sei ee iar weed lew se ee ete eam ne prompt is back. 


A Use the paste command, indicating the space character as the field separator. 
(=) $ ra 
paste -d " " first last [Return] . Use the space character as the 


David Back 
Daniel Knee 


Gabriel Smart 
Cee Mogi) ke eos Se a> eats Prompt, 
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Practicing Linux Alternative paste Options 


Use the Linux alternative options for the paste command, as suggested in the following 
command lines: 


$ paste --delimiters : first last [Return]. . . . Sameas paste -d : first last. 

$ paste --version [Return]. ..... . . . . . . Display version information. 

$ paste --help [Return] ......... ... . . Display the help page. 
7.6.6 


$ man who > who [Return] . . Save who description in a file called who 


Table 7.14 


The more Command Options 


Displays the indicated number of lines per screen. 


-lines -num lines 


+line-number Starts up at line-number. 


+/pattern Starts two lines above the line containing the 
pattern. 

-c Clears the screen before displaying each page 
instead of scrolling. This is sometimes faster. 

-d 


Displays the prompt [Hit space to continue, 
Del to abort]. 


Displays the help page and exits. 
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The following examples show the use of the more command line options: 


$ more -10 who {Return} . . . . Display the who file with 10 lines 


per screen. 


. / . 
The previous command sets the number of lines per screen to 10 rather than the default 
that is number of lines in the terminal screen less two lines, usually 22 lines. 


$ more +100 who [Return}. . . . Start at line 100. 


The previous command displays the who file one screenful at a time, starting at line 
number 100. 


“S$ more +/User who [Return] . . . Start with the word User. 


The previous command displays the who file one screenful at a time, starting two lines 
above the line containing the word User. 


$ more =-cd who [Return] . . . . Display who in clear mode and 
ge At pee opal ny len ta tata a hcl ls Salil’ display prompt. 
As with other commands, more than one option can be used on a command line. In the 
: - romp dis- 


--More - - (42%) [Hit space to continue, Del to abort] 


The prompt line is the result of using the -d option, and the screen size is two lines, as 
was set by the -2 option. 


Press the = key to see the current line. 


At this point, the number of current line (101) is displayed, and your screen will be 
similar to the following: 
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At this point, the help screen is displayed and your screen will be similar to the fol- 
lowing screen. To save space, a partial list of the commands is shown. 


7.6.7 Linux Pager: The less Command 


The less command is yet another pager that is provided under Linux. This command is 
a program similar to more, but it allows backward movement in the file as well as for- 
ward movement. Also, less starts up faster with large input files than text editors like vi 
do. The less commands are based on both more and vi. The less command is much more 
sophisticated pager than more. Please use the man command or the -? and --help op- — 
tions to view the many available options for the less command. 


$ less -? [Return] .. . . . Display usage and list of options. 
$ less --help [Return] . . . Display usage and list of options. 
$ man less [Return] . . . . . Display manual pages. 


7.7 


How does the UNIX file system keep track of your files? How does it know the location 
of your files on the disk? From your point of view, you create directories to organize 
your disk space, and directories and files have filenames to identify them. This hierar- 
chical structure of directories and files is a logical view of the file system. Internally, 
however, UNIX organizes the disk and keeps track of files in a different manner. 

The UNIX file system associates every filename with a number called its i-node 
number and identifies each file by its inode number. UNIX keeps all these i-node num- 
bers in a list, appropriately called an i-node list. The list is saved on the UNIX disk. 
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7.7.1 UNIX Disk Structure 


> ; ISK 1S Gl 1f 


] 1tS d1S OCK(S). 1-node Of a spec 


identifies the peripheral device. An i-node also contains other information, including the 


EI The i-nodes are numbered sequentially. 


i-nodes and Directories 


| Filenames are stored in directories and not in the i-nodes. 


204 


Chapter 7 


alee 


Putting It Together 


When you log in, UNIX reads the root directory (i-node 2) to find your HOME directory 
and saves your HOME directory i-node number. When you change your directory using 
cd, UNIX replaces this i-node number with the new directory’s i-node number. 

When you access a file using utilities or commands (such as vi or cat) or when a 
program opens a file, UNIX reads and searches the directory for the specified filename. 
There is an i-node associated with each filename that points to a specific i-node in the 
i-node list. UNIX uses your working directory inode number to begin its search, or if 
you give a full pathname, it starts from the root directory, which always has the i-node 2. 

Suppose your current directory is david, and you have a subdirectory called 
memos, and a file called report in memos, and you want to access report. UNIX starts 
searching from your current directory, david (with a known i-node number), and finds 
the filename memos and its i-node number. Next, it reads the memos i-node record from 
the i-node list. The memos i-node indicates the block that contains the memos directory. 

Looking into the block that contains the filenames under memos, UNIX finds the 
report filename and its inode number. UNIX repeats the preceding process, and reads 
the i-node record from the i-node list. Information in this record includes the location of 
the blocks on the disk that make the report file. (See Figure 7.13.) 


Figure 7.13 
The Directory Structure and i-node List 
directory structure i-node list disk space 
i-node #7 1 
2} root i-node 
i-node #8 Filion root directory 
block 
report i- id di 
i-node #9 > aang trode ~| david directory 
block 


memos i-node 
memos directory 


block 


report file 
block 


How do you determine what a file’s i-node number is? You use the ls command 
with the -i option. For example, suppose your working directory is david and you have 
a subdirectory memos and a file called report in it. 


List the filenames and their associated i-node numbers in your current directory. 


$ cp report report.old 


$ Is -i 

4311 memos 

7446 report 
ek reporc.old 


$ mv report.old memos 


$ Is -i 

4311 memos 

7446 report 

$ Is -imemos 

7431 report.old 
$ 


: st 
ee ee 


Change the name of report.old in memos to report.sav. 


$ mv memos/report.old memos/report.sav 


$ Is -i 

4311 memos 
7446 report 

$ Is -i memos 

7431 report.sav 
$_ 


The.ianode.number-for-neport,.savcemains the same as before; onlyathe.name 


To link report toa new filename rpt (create another filename for report) and check the 
i-node changes after the two files are linked, do the following: 


$ In report memos/rpt 


$ Is-i 

4311 memos 

7446 report 

$ Is -i memos 

7431 report.sav 
7446 rpt 


$_ 
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The i-node number for rpt, the new filename, is the same as report. Both the 
report i-node and the rpt i-node point to the same blocks that make up the report file. 


COMMAND SUMMARY 


The following commands and options have been discussed in this chapter. 


cp 


This command copies file(s) within the current directory or from one directory to another. 


--backup Makes a backup of the specified file if file 
already exists. 
Asks for confirmation if the target file already 
exists. 


--recursive Copies directories to a new directory. 


--verbose Explain what is being done. 


Displays the help page and exits. 
This command is used to “cut out” specific columns or fields from a file. 


--fields Specifies the field position. 


--characters Specifies the character position. 


Specifies the field separator (delimiter) character. 
eee Displays the help page and exits. 


--version Displays the version information and exits. 
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find 
This command locates files that match a given criterion in a hierarchy of directories. With 


the action options, you can instruct UNIX about what to do with the files once they are 
found. 


L -name filename Finds files with the given filename. . 


size +n Finds files with the size n. 


id -type file type Finds files with the specified access mode. 


-atime +n Finds files that were accessed n days ago. 
-mtime +n Finds files that were modified n days ago. 
-newer filename Finds files that were modified more recently than filename. 


-print Prints the pathname for each file found. 


-exec command \; Lets you give commands to be applied to the files. 


-ok command \; | Asks for confirmation before applying the command. 


head 

This command displays the first part of a specified file. This is a quick way to check the 
contents of a file. The number of lines to be displayed is an option, and more than one file 
can be specifed on the command line. 


--lines Counts by lines. This is the default option. 


-C --chars=num Counts by characters. 
--help Displays the help page and exits. 
--version Displays the version information and exits. 
In 
Creates links between an existing file and another filename or directory. It lets you have 
more than one name for a file. 
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more 
This command displays files one screen at a time. This is useful for reading large files. 


Displays the indicated number of lines per 
; screen. 


Starts up at line-number. 


+/pattern Starts two lines above the line containing the 
pattern. 

-C Clears the screen before displaying each page 
instead of scrolling. This is sometimes faster. 

Displays the prompt [Hit space to continue, 

Del to abort]. 


Displays the help page and exits. , 


mv 
This command renames files or moves files from one location to another. 


Makes backup of the specified file if file already 
exists. 


-i --interactive Asks for confirmation if the target file already 


exists. 


Removes target file if file already exists and does 
not ask for confirmation. 


--verbose Explains what is being done. 


Displays the help page and exits. 


Displays version information and exits. 


--version 
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paste 


This command is used to join files together line by line, or to create new files by pasting 
together fields from two or more files. 


Specifies the field separator (delimiter) character. 


Displays the help page and exits. 


Displays the version information and exits. 


--version 


Pg 


This comand displays files one screen at a time. You can enter the options or other com- 


mands when pg shows the prompt sign. 


Does not require [Return] to complete the single-letter commands. 


-S Displays messages and prompts in reverse video. 


Sets the number of lines per screen to the integer num. The default value is 
23 lines. 


“num 


-pstr Changes the prompt : (colon) to the string specified as str. 


+line-num | Starts displaying the file from the line specified in /ine-num. 


Starts viewing at the line containing the first occurrence of the specified 


+/pattern 
pattern. 


The pg Command Key Operators 
These keys are used when pg displays the prompt sign. 


Advances n screens, where n is an integer number. 


Backs up n screens, where n is an integer number. 


Advances n lines, where n is an integer number. 


Backs up n screens, where n is an integer number. 


Goes to screen n, where n is an integer number. 
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pr 


This command provides formatted files before printing or viewing it on the screen. 


+page --pages=page Starts displaying from the specified page. The 
default is page 1. 
-columns --columns=columns Displays output in the specified number of 
columns. The default is one column. 
{series 8 oy ace ere eee 
-a --across Displays output in columns across (rather than 
down) the page, one line per column. 


-d --double-space 
-hstring --header=string 


Displays output double spaced. 


Replaces the filename in the header with the 
specified string. 


= 

-lnumber --length=number Sets the page length to the specified number of 
lines. The default is 66 lines. 

-m --merge Displays all the specified files in multiple columns. 

-p Pauses at the end of each page and sounds the 
bell. 

Ste eee 
-character | --separator=character Separates columns with a single specified 


character. If character is not specified, then [Tab] 
is used. 


-t 


--omit-header Suppresses the five-line header and five-line 


trailer. 


-wnumber 


Les 


--width=number Sets line width to the specified number of 


characters. The default is 72. 


--help Displays help page and exits. 


--version Displays version information and exits. 


wc 


This command counts number of characters, words, or lines in the specified file. 


Reports the number of lines. 


Reports the number of words. 


Reports the number of characters. 


--help Displays the help page and exits. 


--version Displays version information and exits. 
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tail 


This command displays the last part (tail end) of a specified file. This is a quick way to 


check the contents of a file. The options give the flexibility to specify a desired part of 
the file. 


-] --lines / | Counts by lines. This is the default option. 
-c --chars=num Counts by characters. 
Ale 
--help Displays the help page and exits. 
_ 
--version Displays the version information and exits. 


REVIEW EXERCISES 


eo rmrntan B® wn - 


= 
= 


11. 
12. 
13. 
14. 
15. 
16. 
Ais 
18. 
19: 


What are the symbols used for the redirection operators? 

Explain input and output redirection. 

What are the commands used to read a file? 

What is the difference between moving (my) a file and copying (cp) a file? 
What is the command to rename a file? 

Is it possible to have more than one name for a file? 

What are the four regions (blocks) of a UNIX disk? Explain each part. 

What is an i-node number, and how is it used to locate a file? 

What is the i-node list, and what is the major information stored in each node? 
Which one of the following commands changes or creates an i-node number? 
a. mv file! file2 

b. cp filel file2 

Cin Milel-itleZ 

What is the command to locate a file and remove it once it is found? 

What is the command to look at the last 10 lines of a file? 

What is the command to select specified fields from a file? 

What is the command to put files together line by line? 

What is the command to read a file one screen at a time? 

What is the command line to list all the filenames that start with start? 

What is the command line to list all the filenames that end with end? 

What is the command line to delete all the files that have mid in their filename? 


What is the command line to copy all the files that have filenames that start with the 
letter A or a from your current directory a directory to called Keep? 
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20. What is the command line to copy all the files that have filenames that start with the } 


letters A or a and end with the letters Z or z from your current directory to a direc- - 
tory called Keep? 


Match the commands shown in the left column with the explanations shown in the right. 


VE 


17; 


Ae Oy ae 


WC XXX yyy a. Copy Xxx to yyy. 

Cp Xxx yyy b. Rename xxx to yyy. 

In Xxx yyy c. Copy all filenames that begin with file and 
have exactly two characters (any characters) 
after it. 

mV XXX yyy d. Delete all files in the current directory. 

ri e. Create another filename for xxx ; call it yyy. 

Is *[1-6] f. Display the contents of myfile. 

cp file?? source g. Copy myfile to yyy. 

pr -2 myfile h. Add all files that have exactly one character 
before the word file into one file called yyy. 

Is -1 i. Format myfile in two columns. 

pg myfile j. List all files having filenames ending with 
digits 1 to 6. 

cat myfile k. List the current directory filenames and their 
i-node numbers. 

cat myfile > yyy l. Create a file called yyy that contains the count 
of characters in file xxx . 

cat ?file >> yyy m. View myfile one screen at a time. 

find . -name "file*" n. Save the second field from the xyz file in a 

-print filecalled xxx. 

find . -name xyz -size 20 0. Read zzz one screenful at a time. 

-print 

cut -f2 xyz > xxx p. Find all files that are called xyz and are 
exactly 20 blocks large. 

more ZZZ q. Find all files whose name starts with file. 


° 


Terminal Session 


In this terminal session, you practice the commands discussed in this chapter by cre- 


L 
2. 
ay 


ating directories and then manipulating files in the directories. 


Create a directory called memos in your HOME directory. 
Using the vi editor, create a file called myfile in your HOME directory. 


Using the cat command, append myfile a few times to create a large file (say, 10 
pages). Call this file Large. 


4. Using the pg command and its options, view large on the screen. 


5. Using the pr command and its options, format large and print it. 


6. Use ep command to copy all files in your HOME directory to the memos directory. 
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. Use the In command to create another name for Large. 


8. Using the mv command, change the name of Large to larg.old. 


. Using the mv command, move large.old to memos. 


10. 


21. 
22. 


Use the Is command and the -i and -1 options to observe the changes in the i-node 
numbers and the number of links when you do the following commands: 


. Change to the memos directory. 


a= & 


. Create another name for myfirst; call it MF. 


. Copy myfirst to myfirst.old. 


a2 0 


. List all files whose filenames start with my. 

e. List all files that have the extension 01d. 

f. Modify myfile. Look at the MF file; myf ile modifications are also in the MF file. 
g. Change to your HOME directory. 
h 


. Delete all files in the memos directory that have the word file as part of their file 
names. 


i. Delete the memos directory with all of the files remaining in it. 


j. List your HOME directory. 


k. Remove all the files you created in this session. 


. Show the last five lines of a file. 

. Display the first five lines of a file. 

. Save the last 30 characters of a file in another file. 

. Save the list of all the files that are seven days old, starting from your HOME directory. 
. Find a file called passwd. 

. Find a file called profile. 

. Find all files that are exactly seven days old, starting from your HOME directory. 

. Find all files that are less than seven days old, starting from your HOME directory. 

. Find all the files that are more than 10 days old and copy them to another directory. 


. Create two files similar to those in Figures 7.11 and 7.12. 


a. Use the cut command to cut out specific fields and columns. 
b. Use the paste command to put the two files together. 
Use the more command to read a large file. 


Create two files called numbers and characters and type in lines of numbers 
and characters similar to the following: 


numbers characters 
halal aaa aA AAAAAAAAAA 
PEPLOLECLLLLE BBBBBBBBBBB 
FE FE BE BE AG He Re iG PC po pe, CCCCCCCCCCC 
101010101010 KKKKKKKKKKK 


elim ed Atal A EECELEEELEELE 
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Make 


* 


many lines of numbers so you can practice the head and tail commands and 


options. 


a. Show the first two lines of the numbers file. 


b 


Cc. 


d 


. Show the first two lines of numbers and characters files. 
Show the last 10 lines of the numbers file. 


. Show the last two lines of the numbers and characters files. 


23. Use the numbers and characters files to execute the following command lines: 


a. 
b. 


Use the paste command to put together numbers and characters. 


Use the paste command to show numbers and characters together and use 
the @ character as the field separator. 


Use the paste command to show numbers and characters together using the @ 
character as the field separator. Save it in a file called numbersANDcharacters. 


. Use the cut command to show first five character of each line in numbers. 
Show how many lines are in the numbersANDcharacters file. 


Show how many lines, words, and characters are in the numbers, characters, 
and numbersANDcharacters files. 


CHAPTER 8 


Exploring the Shell 


This chapter describes the shell and its role in the UNIX system 
and explains its features and capabilities. It discusses shell vari- 
ables and explains their use and the way they are defined. The 
chapter also introduces more shell metacharacters and ways to 
make the shell ignore their special meanings and explains UNIX 
startup files, internal processes, and process management. This 
chapter continues the introduction of new commands (utilities) so 
you can build your vocabulary of UNIX commands. 
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8.1 THE UNIX SHELL 


qT NIX operating syste ® of two parts: the ke and the utilities. The 
heart of the UNIX sy and is memory residen i Q at it 
_stays1 m r i m until the is S i 


All the routines that communicate directly with the hardware are concentrated in the 
kernel, which is relatively small in comparison with the rest of the operating system. 
In addition to the kernel, other essential modules are also memory resident. These 
modules perform important functions such as input/output control, file management, 
memory management, and processor time management. Additionally, UNIX maintains 
several memory-resident tables for housekeeping purposes, to keep track of the system’s 
status. 
The rest of the UNIX system resides on the disk and is loaded into the memory 
only when necessary. Most of the UNIX commands you know are programs (called util- 
isk. For those programs, when you type a command (request 
the program to be executed), the specified program is loaded into the memory. 
ic e e- 
of the UNIX operating system. 


Figure 8.1 ; 
The Components of the UNIX Operating System 


a Dy 


shell 


resident 
modules 


C hardware 


~amines each command and starts the appropriate UNIX program (utility) to carry © 
_ the requested action, The shell determines what program to start (the name of the pro- 
gram is the same as the command you type). For example, when you type Is and press 


[Return] to list current directory files, the shell finds and starts a program called 1s. The 
shell treats your application programs the same way: you type the program’s name as a 
command, and the shell executes the program for you. Figure 8.2 shows the user inter- 
action with the shell program. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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8.1.1 


Figure 8.2 
User Interaction with the Shell Program 
_user logs in 


Starting the Shell 
In Chapters 2 and 3, the shell program was explained and you learned that the shell is the 


main method through which a user interacts with the UNIX, and also that there is more 
than one shell provided with each UNIX system. But how does the shell get started? 


The shell is started after the user is successfully logged in to the system and re- 


When you log in, the system determines what shell to run by looking up your entry 
in the /etc/passwd file. The last field of each entry is the name of the program to run 
as the default shell. Table 8.1 shows the name of the shell programs and their corre- 


sponding shell names. 


Table 8.1 
The*Shells and Shell-Program.Names,. 


_/bin/bash $ Bourne Again shell 
_/bin/csh 7 essciitig | 
a. % | Teshet | 
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Built-In Shell Commands 


> ? a 


. These commands are part of 

the shell itself and are ee and executed internally. You-already know.some-of 

: Many of these built-in commands 

are nupleme ted by more than one of the shells, and some are unique to a particular 

shell. You can obtain the full list of the built-in commands by typing the following com- 
mand line: 


$ man shell builtins [Return] . . Display the shell built-in commands. 


Table 8.2 lists the shell built-in commands that are covered in this chapter and shows 
their availability under different shells. 


Table 8.2 
The Built-In Shell Commands 


Understanding the Shell’s Major Functions 


syste i re than ili these 


“programs is sh, the shell itself. 


-Itisa 
istica 

‘system. You interact with it repeatedly during work sessions. The shell is a regular ex- 

ecutable C/C++ program that is usually stored in the /bin directory. When you log 


in, an interactive shell | is invoked oun ay pS ON eager 


The shell includes the following major features. You are already familiar with 
some of these features, and the rest of them are explored in this chapter. 


ll. When you press 
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[Return] at the end of the command line, the shell starts analyzing your command; if 
there are filename substitution characters or input/output redirection signs, it takes care 
of them, and then executes the appropriate program. 


Filéname-Substitution ‘If-filename substitution-(also:called_filename generation) is 
Specified-on-the-command Tine, the shell first performs t 


ne, the she he substitution. and then exe- 


“WO Redirection The input/output rédirection is handled by the shell. Again, the shell 


program itself is not involved, and the redirection is set up before the command execu- 
tion. If input or output redirection is specified on the command line, the shell opens the 
file and connects it to the standard input or standard output of the program respectively. 
This topic was discussed in Chapter 7. 


coe re rieicant oatiereeensinetittrent- 


8.1.3 Displaying Information: The echo Command 


Ly, USS THE echoe said iar . 
effet: th iard tities UL iz 
and. by..default appends a new line to the end of the output..For example, if you type 
echo hello there and press [Return] at the prompt, you will see the following: 

hello there 
$ 


| The argument string can be any number of characters long. However, if your string con- 
S| tains any metacharacters, the string must be enclosed in quotation marks. (This topic is 


discussed later in this chapter.) 


echo Options 


Table 8.3 lists the echo command options and explains how they are used. 


222 Chapter 8 


‘ Table 8.3 


eted b 


Table 8.4 


The Escape Characters 


= 


@ The following command sequences show how to use the echo command, and the result 
of incorporating the escape characters in the argument string: 
$ echo Hi, this is a test. [Return] . . . . Show a simple message on the screen. 
Hivos 1S a test. 
$ echo Hi, "\n" this is a test. [Return] . . Show the same message in two lines. 


neh 
dss a test. 
mae arene nr mee i es POTN NY, 
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s 


1. \n-must be enclosed in quotation marks. to be interpreted as the newline 
‘command. 
2: Ifthe echo command does not recognize the escape characters, use the -e option. 


$ echo -e Hi, "\n" this is a test [Return] ..... Using the -e option. 
$ echo Hi, "\n" this is a test. > test [Return] . . This time save the output ina file. 
pecatucesce|ReEturnil ©. crue aki ties. Ga Confirm the contentsot test, 
Hi, 
this is a test. 
Sete ae eee! Seater re ets Prompt. 
$ echo Hi, "\n" this is a test. "\c" [Return]. . . . This time do not produce the 
blank line at the end of the message. 
Hi, 


this is a test.$ 


8.1.4 


The prompt sign ($) appears right after the word test. That is the effect of \c in the 
argument string. 


In the following command line, the extra spaces between the words are intentional: 


$ echo This is a_ test. [Return]. . See what happens to the 
blanks. 


TNS LS) a test. 


The shell interprets this command line with four arguments, and each argument is 
separated with a space in the output. 
$ echo "This is a test." [Return] . . See the wonderful effects 
of quotation marks; now 
the blank spaces are 
preserved. 


ThES@as= a test: 


$ eter eanrein st) Sao. Cares or eretees.And the prompt: 


Removing Metacharacters’ Special Meanings 


Aesichect ' 


O OV ovides 
ove the meanings of the metacharacters. process of removing pecial mean- 
ings of the metacharacter alled quoting or escaping. The set of quoting characters 
* backslash \_ 
¢ double quotatio: n mark.” 


Table 8.5 lists the characters that can be used for quoting. 


The echo command is used in most of the following examples to demonstrate how this 
process works. However, the use of quoting is applicable to other commands when you 
have to use any of the special characters as part of the command’s argument. 
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Table 8.5 
Set of Quoting Characters 


Everything between " and "' is taken literally, except for 
$, ~ (grave accent quotation mark) and " (double 
quotation marks). 


(double quotation marks) 


Everything between ' and ' is taken literally, except for 
" (single back quotation mark). 


"(single quotation marks) 


ee Bluse 
\ (backslash) 


Any character flowing the \ is taken literary. | 


Backslash The backslash (\) is used to cause the character that follows itto be ifteT= 
preted as an ordinary alphanumeric characters For example, ? is a file substitution char- 


acter (wild card) and has a special meaning to the shell. But \? is interpreted as the real 
question mark. 


C_) Delete a file called:temp? from your current directory: 
aS=urnetenp?—fRetuan), . . . =. . =. + . « « Remove temp?. 


The shell interprets this command as deleting all files whose filenames consist of 
temp and one character after it. Therefore, it deletes any file that matches this pattern, 
such as eee bdbina ronns penne. Heme: and so on. 


eSeorm=temp.2—fReturn}, . . . . .... . . . Try again, using \? to 


represent the ? 


“Bhie-ierethessreti-Semred Usoetiad. jiaies i 4 a 
ing of the question mark, and passes the filename temp?_to.therm_ program. 


()} Display the metacharacters: 
$ echo \< \> \" \' \$ \? \& \j \\ [Return] . Let’s display them all. 


eS uo § 7) & \ 
Ba en, teen eS waren ds 5. oe Ay eee OAC Or (UG ex 
» command. 


zl] * 
Double Quotation Marks You can use the double quotation marks .("').to-override'the 
smeaning of most.of the special.characters: Any special character between a pair of double 


‘ quotation marks loses its special meaning, except the dollar sign (before a variable 
name), the single quotation mark, and the double quotation marks. (You use the back- 
slash to remove their ESECCr meanings. ) 
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The following command sequences show the application of the double quotation marks: 


$ echo > [Return] . Display the > sign. 
Syntax error: ‘newline or;' unexpected 


Peek 8 ee Ss = ss . « And the prompt appears. 


$ echo ">" [Return] ./. . . . . Enclose the argument with 
double quotation marks. The 

> is displayed. 

> 

$ ls -C [Return] ... . . . . . Check your current directory files. 

memos myfirst REPORTS 

$ echo * [Return] . . . . . . . Useametacharacter as the 
argument. 

memos myfirst REPORTS 

The shell substitutes * with the names of all the files in your current directory. 

$ echo "*" [Return] . . . « . « Now use the double quotation 
marks. 

* 

Dhue eh ales iis. Tides! ot cemnd the mrompvappears: 

No- substitution occurs for the character between the double quotation marks. 


double quotation marks, Any special character between a pair of single quotation 
marks loses its special meaning, except the single quotation mark. (You use \ to re- 
move its special meaning.) 

Single quotation marks also preserve the white-space characters. The string be- 
tween the single quotation marks becomes a single argument, and the space character 
no longer has its special meaning as argument separator. 


The grave accent mark (~), which is discussed in more detail later in the chapter, is the 
lowercase character on the tilde (~) key at the upper left of the keyboard. 
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J Display special characters using a pair of single quotation marks. 


SSS $ echo'<>"$?28 '' TReturn] . . . Use the echo command and 


single quotation marks. 
SPS eer, 
Fcc, Hiiasiis Woot kt ost oi he Goa a uae arta eT OCONINS isa ao 


The spaces between the characters are preserved. 


The shell program handles the user interface and acts as a command interpreter. In order 
for the shell to service all your requests (executing commands, manipulating files, etc.), 
it needs to have certain information and to keep track of that information (i.e., your 
HOME directory, terminal type, and prompt sign). 


ample, the standard variable TERM is assigned to your terminal type: 
TERM=ansi 


LopETyawieblas Leentvariebl fined: t : | 


8.2.1 


The names of the standard variables on the left of the equal (=) sign are shown in 
uppercase letters in Figure 8.3. This is not a requirement; you can use lowercase, upper- 
case, or any mixture for variable names. You can use characters, digits, and the under- 


score character i in variable values, but the first letter must be a character, not a digit. 


A dea.c he eanal <io e the a . 
On the.righ ig alue assi 2 


a You must specify the exact variable name (including capitalization) when referring 
toa variable. 


You use the unset command.to remove an unwanted»variable. If you have a vari- 
able XYZ=10, and you want to remove it, type unset XYZ and press [Return]. 
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Figure 8.3 
The Output of the set Command 


AN 
a 


8.2.2 Assigning Values to Variables 


~SYSTEM=UNIX 


The shell treats every value that you assign to a variable as a string of characters. In 

the preceding example, the value of the variable age is the string 32, and not the number 

32. If your string contains embedded white-space characters (space, tab, etc.) you must 
enclose the entire string in a pair of double quotation marks, like this: 


message="Save your files, and log off" [Return] 


8.2.3 
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> Use the echo command to display text and the values of the shell variables: 


Peagease. [ROCUMN] on ice idaueesruas ote oumsesee Sel Oe a allie 52 sou ee. 
$ echo Hi, nice day [Return] ... . ... . Display the argument string. 
Hi, nice day 
$ echo age [Return] os « . oops « . » « Display the argument, the word age. 
age 
$ echo $age [Return] ....... ... . . Now the argument is $age, the value stored in age. 
32 
$ echo You are $age years old. [Return]  . Add some text to obtain more meaningful output. 
You are 32 years old. 
Gre en ce eer we tebew Uae g Nh Atl hg eee iets ty ak 58 ee AREA ELON Coste RtnC enna ana? 
CJ The shell variables are frequently used as command arguments on a command line, as in 


(sass the following: 


$ all=-IFa [Return] ........ ... . . Create a variable called all and assign the value 
(string) -IFa (hyphen, lowercase letter 1, upper- 
case letter F, lowercase letter a) to it. 


$ ls $all myfirst [Return] ... . .. . . . Use the variable as part of a command line. 
command's output 
Dee te tas crass Ee SMM ew hat es eR i Ji ee Le DEOMI OLAS Ci SDI: 


Variable names are preceded by $. Thus the shell substitutes the value -laF for the 
variable all. After substitution, the command becomes Is -lFa myfirst. 


(a0) Observe the outputs of the following commands. They show the subtle differences in the 


a way the variables are interpreted when they are between quotation marks. 


$ age=32 [Return] . 32 is assigned to the variable age. 


$ echo $age "$age" isage? [Return] : . . . Display age. 
32 32 $age 
Die tie Wi Seeed nee I net sce ee eee eee ene ee TOMO L: 
8.2.4 Understanding the Standard Shell Variables 
es a n- 


»imyour environment. You can change the value of these variables. However, the changes 
are temporary and apply only to the current session. The next time you log in, you have 
to set them again. If you want the changes to be permanent, place them in a file called 
.profile. The .profile file is explained later in this chapter. 


HOME 
When you log in, the shell assigns the full pathname.of your HOME directory to.the 
ee a 


e 
‘ HOME directory. For example, the cd command with no argument checks this variable 
to determine the pathname to the HOME directory and then sets the system to your 


HOME directory. 
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$ cd [Return] 


To experiment with the HOME variable, try the following command sequences: 


$ echo $HOME [Return] ......... . . . . Show your HOME directory pathname. 
$ pwd [Return] ................ . . Show the current directory pathname. 
fusr/david/source... ....... 4... . . . . source subdirectory in david. 
. No argument is specified. The default is 
your HOME directory. 
$ pwd [Return] Berea, Uke ne etie er sh 9.) CHECK YOUN CUlrent directoryay OW are an 


david, your HOME directory. 


$ HOME=/usr/david/memos/important [Return] . . . Change your HOME directory pathname. 
Now your HOME directory is important. 

SRCGRIRCLURD ee. 8. 4 os ss ws wy t» »» Change to. your HOME directory. 

SEPMOMIRGLMEMI cou... fo ss es fs 4 Display your clltemt direciory, your 


current directory is important. 


/usr/david/memos/ important 


. And the prompt appears. 


(FS 


The I | Field-S IFS ae econ : 
‘preted by the shell as separators.of command line elements.For example, to get a long 


list of the files in your directory, you type Is -1 and press [Return]. The space character 
in your command separates the command word (Is) from its option (-l). 

Other separator characters assigned to the /F'S variable are the tab character [Tab] 
and the newline character [Return]. 


aracte invisi i 
on the right side of the equal sign. But they are there! 


$ echo $IFS [Return] . . . . Display characters assigned to IFS. 


$ 


A blank line and prompt is back. The characters assigned to IFS are nonprintable. 


$ cd $HOME [Return] .. . . . Notice here the field separator is a space 
between cd and $HOME. 

$ old_IFS=$IFS [Return] . . . Save IFS characters. 

$ IFS=":" [Return] .. . . . . Change filed separator to :. 

$ cd:$HOME [Return] . . .. . . Notice that the : is used as a field 
separator instead of the space. 

$ IFS=$old_IFS [Return] . . . . Restore the field separators back to the 
original ones. 

ene ete oe: 4) 0c. eAndithe promptasiback: 


S circums “We are going to use this capability in sample programs in 
Chapter 12. 
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ID 


MAIL 


; 3 ¢ 0 


. For example, to set your mailbox to /usr/david/ 
mbox, you would type MAIL=/usr/david/mbox and press [Return]. 


The directories in the path string are separated by colons. If the very first character 
in the path string is a colon, the shell interprets that as .: (dot, colon), meaning that your 
current directory is first on the list and is searched first. 

UNIX usually stores the executable files in a directory called bin. You can create 
your own bin directory and store your executable files in it. If you add your bin direc- 
tory (or any other name you call it) to the PATH variable, the shell looks there for any 
commands that it cannot find in the standard directories. 

Suppose all of your executable files are located in a subdirectory called mybin that 
is located in your HOME directory. To add it to the PATH variable, you type: 
PATH=:/ bin:/usr/bin:$;HOME/mybin and press [Return]. 


The Prompt String 1 (PS/) variable is set to the string used as your prompt sign=The 
If you are tired of seeing the $ prompt, you can easily change it by assigning a new value 
to the shell variable PS1. 


$ PSi=Here: [Return] ... . . . . . Change your prompt to Here: 

» Here:_ gine Dee bach Naat bers ae . There you are. 
Here: PS1="Here: " [Return] . . . . Add an extra blank space to the end. 
HOR me an, eee eet oe cme eet See OR acre 


If your prompt string has embedded spaces, then it must be enclosed in quotation 
marks. 


Here: PS1="Next Command: " [Return] . Change the prompt sign again. 

Next Command: _ st Fue seeeD AG Ioas Chance: 

Next Command: PS1="$ " [Return] . . Change back to the old $ prompt. 
uhhh 8 oe So typaedaghs Ge cee eADOathe S DLOMmplretianics 


$_ 
ps2 
The Prompt String 2 (PS2) variable is set to the prompt sign that is. displayed. whenever 
you press [Return] before completion of the command line and the:shel-expects the rest. 
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‘of the command. You can change the PS2 variable the same way you change the PS/ 
variable. The Bourne shell secondary prompt defaults to the greater than sign (>). 


$ echo "Good news, UNIX [Return] . 


> is on CDs." [Return] . 
Good news, UNIX is on CDs., 
$ 1s \ [Return] 


> 


> -1 [Return] 


The following command sequences show examples of the second prompt: 


. The command line is not complete; 


thus the PS2 prompt sign (>) is 
displayed. 


. Now the command line is complete. 


. The command line is not complete. 


This is signaled by the backslash. 


. The shell displays the second 


prompt sign, and waits for the rest 
of the command. 


. Now the command line is complete. 


The shell puts it together as Is -] and 
executes it. 


. And the prompt is back. 


For example, if you type CDPATH=:$HOME:$HOME/memos and press [Re- 
turn], the next time you use the ed command, it will start searching from your current 
directory, then your HOME directory, and eventually the memos directory to find a 
match to the filename specified as the ed command argument. 


SHELL 


The SHELL variable is set to the full pathname of your login shell: 


‘SHELL=/bin/sh. 


TERM 


aZ.« 


OnE TLS 


TZ=EST 


It is usually set by the system administrator. 
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8.3 MORE METACHARACTERS 


As you remember from Chapter 7, metacharacters, or special characters, are interpreted and 
processed in a special manner by the shell. So far, we have discussed the file substitution 
and redirection metacharacters. This section explores some more of the metacharacters. 


8.3.1 


The following command sequences show examples of command substitution: 


$ echo The date and time is: ‘'date' [Return] . . Command date is executed. 


The date and time is: Mon Nov 28 14:14:14 EDT 2005 


$ 


. The prompt is back. 


The shell scans the command line, finds the grave accent mark, and executes the 


command date. It replaces the 'date' on the command line with the output from the 


date command and executes the echo command. 


$ echo "List of filenames in your current directory:\n" ‘ls -C' > LIST [Return] 


$ cat LIST [Return] 


List of filenames in your current directory 


memos myfirst REPORT 


. Check what you have stored in LIST. 


. Ready for the next command. 


8.3.2 Sequencing the Commands: Using the Semicolon 


You can enter a series of commands on a commandline, separated by semicolons. The 
shell executes them in sequence from left to right. 


CJ To experiment with the semicolon metacharacter, try the following: 


$ date ; pwd ; ls -C [Return] 

Mon Nov 28 14:14:14 EST 2005 

/usr/david 

memos myfirst REPORT 

$ ls -C > list ; date > today; pwd [Return] 


/usr/david 
$ cat list [Return] 


memos myfirst REPORT 


. Three commands in sequence. 


. Three commands in sequence, with the 


output of two commands redirected to files. 


. Check content of list. 
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oucata today [Return] as wea... Teen). ca Check contents of today. 

Mon Nov 28 14:14:14 EST 2001 

SM rae so ee ats ee. 5. sy: Your favorite prompt sign appears. 
8.3.3 


SLOUP COMUNANGS LOSCuler DY PlaCins WHeHPOCUWEEL 


group of com 


To experiment with the parentheses as metacharacters, try the following: 


$ (1s -C ; date ; pwd) > outfile [Return] . . . Three commands in sequence, grouped to- 
gether, with the output redirected to a file. 

peecat OUuttile TREtUrN]  ~ gall ct seo tenis eck Contents OLOUTT Ie. 

memos myfirst REPORT 

Mon Nov 28 14:14:14 EST 2005 

/usr/david , 

Se een ee! ot eeRe ee els eer, S Phe seke ees. < ve ANU prompl appears. 


8.3.4 


UNIX is a multitasking system; it allows you to execute several programs concurrently. 
Usually, you type a command and within a few seconds the output of the command is 
displayed on the terminal. What if you run a command that takes minutes to execute? In 
that case, you have to wait for the command to finish executing before you can proceed 
with the next job. However, you do not need to wait during all those unproductive min- 
utes. The shell metacharacter ampersand (&) provides you the means to run programs in 
the background, as long as the background programs do not require input from the key- 
board. If you enter a command followed by &, then that command is sent to the back- 
ground for execution, and your terminal is free for the next command. 


ei pat The following examples show applications of the ampersand metacharacter: 


$ sort data > sorted & [Return] ... ... . .. . Sort data and store the results in sorted. 

SA OM RRERI OR cara su ng ew. ce Process 11s displayed: 

cedate: [Return]. coud c,d atts +. eb aseetey 4. L ne prompt is immediately displayed, 
ready for the next command. 


“The-output of the sort command is redirected to another file inorder to_prevent 
semen . 


El 1. The background command process ID (PID) number identifies the background 


process and can be used to terminate it or obtain its status. 


2. You can specify more than one background command on a single command line. 


$ date & pwd & Is -C & [Return]... . . . Create three background processes; three 
PID numbers are displayed. 


2219 


PAPA NT 
2216 


234 Chapter 8 


* 


$ echo "the foreground process" [Return] . Run the echo command in foreground. 

Mon Nov 28 14:14:14 EST 2005 .. . . . . . Output from the background process date 
is displayed. 

the foreground process ......... .. . . Output from the foreground process echo 
is displayed. 

fjusr/david . ©. s.0eao seen Goa 2. (2 Outputiront the backcroundiprocess pyr 
is displayed. 

So og ke ew we tee. NS DIODE apocars Ant dietoun mie cai 


the background process Is -C is displayed. 


memos myfirst REPORT 
Sopa COON @ Wee ks Secunia en,” @ an, PIRCACY UOT inl mec aIS anne 


Drogra Ana proauces Guile a Co Y P AISPlLay. TOU Can pre ONFUSTC D) eal- 


8.3.5 C Commands: Using the Pipe Operator 
The shell lets you use the standard output of one process as standard input to another 
process. You use the pipe metacharacter, |, between the commands. The general format 
is as follows: 
command A | command B 
where command. A output is introduced as input to command B. You can chain-a-se- 
quence of commands togethe eatin at is called a pipeli et’s look at some ex- 
amples that give you an appreciation of this very useful and flexible shell capability. 
LL) Tipe tseHipendpresrfRemmr}-te-send the outputiobtheds-heemmand ia.the-priniay 
K} To count the number of the files in your current directory, do the following: 
$ ls -C [Return] .. . . . Let’s see the files in your current directory. 
memos myfirst REPORT 
$ ls -C > count [Return] . Now save the list of your files in count. 
$ we -w count [Return]  . . Count the number of words. You have three 
files in your current directory. 
3 
ls -C | we -w [Return] . . Use the pipe operator to obtain the number 
of files in your current directory. 
3 
The output of the command Is -C (list of the files in your current directory) is 
passed as input to the we -w command. 
| _ To save the number of users logged in the system in a file, do the following: 
i " ! ' ] 
$ cat outfile [Return] .... Check what is stored in outfile. 
‘Number of logged-in users: 20, 


Inthe previous command, the shel 


U U COMMan 
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8.4 


ata. If there are 20 use ‘ e outp mine S 
the ~ I wi : reads 
in users: stores i 


MORE UNIX UTILITIES 


8.4.1 


8.4.2 


These utilities give you more flexibility and control in day-to-day usage of the system. 
Also, some of the utilities are used in script file (program) examples in Chapters 11 and 12. 

Under Linux, the --help and --version options are available for most of the com- 
mands in this chapter. Please make a habit of using the --help option and read the help 
page to familiarize yourself with the other available options. Regardless of your UNIX 
system, you can always use the man command to obtain the full usage explanation for 
any of these commands. 


the sleep command is executed, causes a two-minute delay, and then (after two min- 


utes) the echo command is executed, and the string argument / am awake! is displayed 
on the screen. 


Displaying the PID: The ps Command 
You-can use the ps (process status) command to obtain the status of the active processes 


in the system. When used without any options, it displays information about your active 
processes. This information is arranged in four columns (see Figure 8.4) with the fol- 
lowing column headings: 


¢ PID: the process ID number 
¢ TTY: your terminal number that controls the process 
¢ TIME: time duration (in seconds) that your process is running 


* COMMAND: the name of the command 


Figure 8.4 
The ps Command Output Format 
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ps Options 


Only two of the ps options are discussed in this book—the -a option and the -f option—__ 
and they are summarized in Table 8.6. 


Table 8.6 
The ps Command Options 


Figure 8.5 shows the output of the ps command using both -a and -f options. 


Figure 8.5 
Output of the ps Command with -a and -f Options 


To find the process number of a process running in the background, use the following 
command sequence: 


$ ( sleep 120 ; echo "Had a nice long sleep") & [Return] 


242595. : oe ct The background process ID number. 
$ ps [Return] oe ele eee, OHOW VOUr Processes Stalls. 

PID en lin TIME COMMAND 

24059 tty11 0:05 sh .. . . The login shell. 

24070 tty11 0:00 sleep 120 . . The sleep command. 

24150 tty11 0:00 echo .. . . The echo command. 

24259. tty1 bi GO2025 psi) =) ae 2) yoe Dhe-ps:command: 

$ Had a nice long sleep . . . . Output from the background process. 
Soo NS ee ee en ee, ANG thesprompt appease 


The sleep command delays the execution of the echo command for two minutes. The & 
at the end of the command line places the commands in the background. 


Separate the commands with semicolons, and group them together by placing them be- 
tween parentheses. 
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8.4.3 


8.4.4 


cS) 


es bd on 


ermi neontatical 

When <a log in, you can check the contents of this file to determine the Sutoul of 
your background processes. Alternatively, you can always redirect the output of your 
background programs to specified files. 


To experiment with the nohup command, try the following command sequence: 


$ ae ae’ a 120 ; echo poe done") & [Return] 
Create a background job. 


12235 ee ea ce Pe ee CK oTOUNG (OD) ELD: 

$ [Ctrl-d] ; . . . Log out and wait a few minutes. 

login: david [Return] . x) -§ LOS in again. 

PasswOCGs. oa vec: . . . Enter your password; it is not echoed to 
the screen. 

$ cat nohup.out [Return] . . Check the contents of nohup. out file. 

job done 

eo ee | ow ee ot Ready tor the next commancd 


Not all programs behave normally all the time. A program might be in an infinite loop or 


be waiting for resources that are not available. Sometimes an unruly program locks your 


$ kill -1 [Return] ... .. . . Display list of the signals. 


The following command sequences illustrate the use of the kill command and its 
signals. 


To issue a simple kill command, try the following: 


$ (sleep 120 ; echo Hi) & [Return] . Create a background process. 
O55 ise ty. 0,82 wistD; . . . Process ID number. 
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$ ps [Return] §. oc. aes a wees) Cheekthe process’s status. If is 
there: 
PDI TY, TIME COMMAND 
24059. ttyl Os05¢SN Bea ee Inperntbend bedogmshell: 
22515 tty11 0:00 sleep 120 .. . . The sleep command. 
242959 tty 14.0202. DSitt wenthe cased ne ps command. 
$ kill 22515 [Return] .. . . . . . Terminate the background process. 
job terminated 
ieee ra ct. Loe ee ONIPUL Orne echo conmanc: 
$ ps [Return] sil, ahs. Geb me ee pee neekaedim Ihe Dackeroudd 
process is terminated. 
PID AY, TIME COMMAND 
24059 tty11 “@:05 sh .: .. . . « © Imelozinsnell: 
PAI5O tt yi 1, JOS O2.pS—4-> aralon oat de ee e-command. 
Ss One wal i Dec of ek ta Ba ok, So ee te Leo 
=| No signal number is specified. The default is signal number 15, which causes the re- 
= ceiving process to terminate. 
te To make sure an unruly process has been terminated, try the following: 
$ (sleep 120 ; echo Hi) & Re betua . . .« Create a background process. 
22015 : ; pee «8 Process UO) nunines, 
$ kill 22515 [Return] bf ec sh oli se, Ciel lemamtohh See a SAI Lees 
$ ps [Return]... subysd they ailaacusl ie) sogaemeeoneck the processss statues itis salt inere: 
PID TTY TIME COMMAND 
2AQSONEtY IN: QWPOSushy saw.) ce os oe eee ne loginishe le 
22515° tty11 » 0:00;sleep 120 . .°.) =... )-Ebe sleep:command: 
24 259F CYTO O25DSits a wt es a ee See ee DSCOMmnranu. 
$ kill -9 22515 BE cons + wee = A sure killssional value Os speciied: 
$ ps [Return] rae » 2 + + « « « « « Check again. Sure enough, the background 
process is terminated. 
PID Hey TIME COMMAND 
2EOSO BUCY i205) “Slime aids. asi eee anee ok newosueshe lle 
ZAP SOREN Miles 0: 0250S, ao. .\amuis stl. cece bacleolnesps command, 
You can terminate only your own processes. The system administrator is autho- 
rized to terminate anybody’s processes. 
oF To terminate all of your processes, do the following: 
$ (sleep 120 ; echo wre tight" ; sleep 120) & [Return] 
PA 2BAL Seabee ; oy) <o70 CE OICeOsRIL): 
$ kill -9 0 [Return] wo8) Set Behe OUaredogced out. 
=| The PID 0 (zero) causes all processes associated with your shell to be terminated. 
= That includes your login shell itself. Accordingly, when you use the 0 signal, you are 
logged out. 
8.4.5 


Sometimes you will want to look at the output of a program on the screen and also store 
the output in a file for later reference or obtain a hard copy of the output on the printer. 
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You can always do that this way: First run the command and view the output on the screen; 


This is an indispensable command when you want to capture the user/program di- 
alog while running an interactive program. 
a 


C_} Try viewing the contents of your current directory and saving the output in a file as follows: 
$ ls -C | tee dir.list [Return] . Display the current directory file- 
names and also save the output in 
Gatineel Sits 
memos myfile REPORT 
$ cat dir.list [Return] .. . . . Check the contents of dir.list. 
memos myfile REPORT 
ae aie Smee aes a a, at vn et ceed og Les promplappeals. 
tee Options 
Table 8.7 summarizes the two options of the tee command. 
Table 8.7 
The tee Command Options 
Appends output to a file without overwriting an existing file. 
Ignores interrupts; does not respond to the interrupt signals. 
(_) To view the list of the users currently on the system and save the list in an existing file 


ae called dir.list, type who | tee -a dir.list and press [Return]. If dir. list exists, 
then the output of the who command is added to the end of the file. If dir. list does 
not exist, it is created. 


Linux Alternative Options for the tee Command 


Use the Linux alternative options for the tee command, as suggested in the following 
command lines: 

$ tee --version [Return] . . . . . Display version information. 

$ tee --help [Return] .. . . . . Display the help page. 


=]| Read the help page and familiarize yourself with other options available for the tee 
Z| command. 


240 Chapter 8 


8.4.6 


is dis Is ified, searches 
through the input from the standard input device. 


Ue Look for the word UNIX in myfile. 


$ cat myfile [Return] . . . Check contents of myfile. 


I wish there were a better way to learn 
UNIX. Something like having a daily UNIX pill. 


$ grep UNIX myfile [Return] . . Find the lines that contain the word UNIX. 
UNIX. Something like having a daily UNIX pill. 


You can specify more than one file or use file substitution (wild cards) in file- 
names. 


@ Look for the string ''#include <private.h>"' in all the C source files: 


Type grep ''#include <private.h>"' *.c and press [Return] to look for the pattern in 
all files with extension c in the current directory. 


The pattern is a string with embedded spaces and metacharacters, so it is enclosed 
in quotation marks. 

If you specify more than one file to be searched, grep displays the name of the file 
preceding each line of output. 


mand sequences show examples of grep using options. You can create these files using 
the vi editor or the cat command. To get organized, create these files under the 
Chapters directory. 


FILE1 FILE2 FILES 

UNIX unix Unix system 
iad22 UA sia fi bod 

BBAA CCAA AADD 

unix system 


e Search for the word UNIX: 


eee) 


$ grep UNIX FILE1 [Return] . Search for the word UNIX in FILE1. 
UNIX 


$ cons en a 8 Ee) eo RANG te prompt appedis: 


opercase or lowe 
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Table 8.8 
The grep Command Options 


--count 


Displays only the count of the matching lines 
in each file that contains the match. 
-i --ignore-case ' Ignores the distinction between lower- and 
ee — | uppercase letters in the search pattern. 
-l --files-with-matches Displays the names of the files with one or 
uA more matching lines, not the lines themselves. 
en -n --line-number Displays a line number before each output line. 
-V --revert-match Displays only those lines that do not match the 
pattern. 
.  -help Displays help page and exits. 
--version Displays version information and exits. 


Specify more than one file as argument and use the -i option: 


$ grep -i UNIX FILE? [Return] . . Use the -i option. 
PILE. UNIX 

PILel:- unix system 

PILLeZs unix 

FILES: Unix system 

$ ee ee ese are sau 6 PRL OUL PLOMIDUappeaise 


The -i option tries to match the specified letter pattern, regardless of case. Thus, the 
specified pattern UNIX matches unix, Unix, and so on. 
The name of the file is displayed when you specify more than one file as the argument. 


Show the lines that do not contain the word UNIX: 


$ grep -vi UNIX FILE1 [Return]  . Use options -i and -v. 
14122 
BBAA 
ee re ee es. tLe MpLOmlpE appeals: 


C_} Display how many lines in each file do not contain //: 


$ grep -vc 11 FILE? [Return] . . Show acount of the lines in 
Pieter TLE, and FILES that 
do not contain /7/. 


PIedes 
RILE2Z&2 
FIEES*2 
Ce ee i ae) see Le prompt appears. 


$-who-! grep -i david [Return]. . Use grep with the pipe operator. 
$ ee ey ee) s,s. Lhe promipt-appears. 
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Linux Alternative Options for the grep Command 


Use the Linux alternative options for the grep command, as suggested in the following 
command lines: 


$ grep --ignore-case UNIX file? [Return] .... . . . . Sameas grep -i UNIX 
file?. 
$ grep --revert-match --ignore-case UNIX file? [Return] . Sameas grep -vi UNIX 
file?. 
$ grep --revert-match --count file? [Return] .. . . . . Sameas grep -ve 11 
file?. 
S grep --Vversion [Return]... 2-.-. . . 9 <p ms o e  e lay Were 
information. 
$ grep --help [Return]. . 2) 255. 2. © 3 2 ope. = Deplay the helppace: 
8.4.7 Sorting Text Files: The sort Command 
ou can use the so Ommand to sort the contents of a file into alphabeti or numer- 
ical order. By default, the output is displayed on ye erminal, but you can spe 
- 


The sort command sorts the specified file on a line-by-line basis. If the first char- 
acters on two lines are the same, it compares the second characters to determine the 
order of the sort. If the second characters are the same, it compares the third characters, 
and this process goes on until two characters differ or the line ends. If two lines are iden- 
tical, then it does not matter which one is placed first. 


Many options can be used to control the sort order, but let’s start with a simple ex- 
ample to explore the sort basic functions. 

Suppose you have a file called j unk in your working directory. Figure 8.6 shows 
the contents of j unk. Figure 8.7 shows the output of the sort command, after sorting the 
contents of junk. ie 


Figure 8.6 
The junk File 


r art A 
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Figure 8.7 
The Sorted junk File 


AW i 
AN 
\ 


oF 
on 


I, ASCII values for nonalphanumeric characters (space, dash, backslash, etc.) are 
less than those for alphanumeric characters. Thus, in Figure 8.7, the line starting 
with a blank space is placed at the top of the file. 


o 2. Uppercase letters are sorted before lowercase letters. Thus, in our example, This 
appears before this. 


| 3. Numbers are sorted by the first digit. Thus 11 appears before 4. 


sort Options 


freedom to sort files in a variety of orders. Table 8.9 summarizes some of the more 


useful options. 


(spaces and tabs) in the so comparison. Itigno e punctuation and control characters. 
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MeO . | 
= Ie 
=“ Option he -n ovtio auses numbers to be sorted & 
han by thei digit. This includes ascribing minu: 
arithmetic values. 
pemidittimmmantnr amicus ea 
i » 
-r Option _ The -r option reverses the order of the sort, such as sorting from_z tov@sin- 
stead of a to z. 
=) Using the junk file again, let’s see the effects of the options on the sorted output: 
$ sort -fn junk [Return]... .. . . . Sort junk using the 


-f and -n options. 


this is a line starting with a space character 
End of junk 

This is line one 

this is line two 

4: this is a line starting with a number 

11: this is another line starting with a number 


$6 ee ee OM FS ge a ee erie 

$ sort -f -r -o sorted junk [Return] . . Sort junk using the 
-f, -r, and -o options 
and save it in sorted. 

$ cat sorted [Return] ee een h ie Eee yee | 

this is line two 

This is line one 

End of junk 

4: this is a line starting with a number 

11: this is another line starting with a number 

this is a line starting with a space character 


Dime sims sppukoraaeey ace) hin getare yi na canna site ee erate nanan CwT OUI DLA Deals. 


A filename (sorted) is specified with the -o option. Thus the output is saved in 
sorted, and cat is used to display the contents of sorted. 


. * 


Real files seldom contain what is in the example file junk. Usually files you want to 
sort contain lists of people, items, addresses, phone numbers, mailing lists, and so on. 


particular field, such as las ie 

You can direct the sort command to look at a specified field for sort comparison, 
provided that the file is set up accordingly. You specify the desired field by a number 
that indicates how many fields sort must skip to get to the field by which you want the 
file sorted. You set up your file by breaking each line into fields. No extra effort is 
needed, because in most list files each line is already divided into fields. 


ne-b > ba b ou probably will war sort files 


SL [ld] 


ess) Create a file called phone. 1ist, which contains a list of people and their phone num- 
= bers, such as the example in Figure 8.8, and then we will use the file to explore the other 
capabilities of the sort command. 
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n} —< a Se | IF nA Cc rtan nhny o aa 71 | 
phone. list File and Sorted phone.list File 


$ cat phone.list 


David Brown (BBO 
Emma Redd CLL YL LY EPL 
Tom Swanson VV) Baar aaas 
Jim Schmid (444) 444-4444 
Bridget Erwin (669) 555-5555 
Mary Moffett _’ (555) 666-6666 
Amir Afzal Mi Tit 


$ sort phone.list i) 
LCV TET Te 


Amir Afzal ( 

Bridget Erwin (O66) S00 55595 
David Brown (SSC. 111-11] 
Emma Redd (222) 222-2222 
Jim Schmid (444) 444-4444 
Mary Moffett (555) 666-6666 
Tom Swanson (Ul) 208-3000 


$ 


Each line in phone.1list consists of four fields, and the fields are separated by 
space or tab characters. Thus, in line one, David is field 1, Brown is field 2, and so on. 


In sorting phone. list, no particular field is specified. Thus, the list is sorted on 
a line-by-line basis. 


$ sort +1 phone.list 


Amir Afzal (700) 000 F007 
David Brown (soa. Vedat 
Bridget Erwin (660) 955-5505 
Mary Moffett (555) 666-6666 
Emma Redd (222) 222-2222 
Jim Schmid (444) 444-4444 
Tom Swanson (111) 333-3333 


$ 
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8.5 


ID ma 


* 


If you specify +2, then sort skips the first and second fields and starts from the third field 
(in this case, area code). 


To sort phone. list by the third field, ignoring blanks, type sort -b +2 phone.list and 
press [Return]. Figure 8.10 shows the results. 


Figure 8.10 
Sorted (by Area Code) phone. list File 


STARTUP FILES 


8.5.1 


When you log in, the login program verifies your user ID and password against the list 
of authorized users stored in the password file. If the login attempt is successful, the 
login program brings your HOME directory up on the system, sets up your user ID and 


group ID, and finally starts your shell. Before displaying its prompt sign, the shell 
checks for two special files. These two files are called profile files, and they contain 


shell scripts (programs) that the shell can execute.- 


x 


istrator, and on 


Figure 8.11 shows an example of a system profile file. The shell executes the com- 
mands in this file, so it displays the current date and time, then the message of the day 
(stored in the /etc/motd file), and finally the recent news items. 


Figure 8.11 
An Example of a Simple Profile File 
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8.5.2 


I. Usually, the system profile file is complex and incorporates some system admin- 
istration commands and requires some programming. 


2. You can look at your system prof ile file by typing cat /ete/profile [Return]. Usu- 
ally, this file is a read only file. You can read it, but cannot edit it. 


User Profile 


av S 


heer 


Figure 8.12 shows an example of a . profile file. Usually you have a . profile 
file, courtesy of the system administrator. You can modify the existing . profile file or 
create a new one using the cat or vi utilities. 


Figure 812 
An Example of the . profile File 


1. The echo command displays its argument, welcome to my super Duper UNIX. 

2. The standard variable TERM (terminal type) is set to ansi. 

3. The standard variable PS/ (primary prompt sign) is set to David Brown. 

4. The export command makes the variables TERM and PSI available (exported to all programs). 
5. The calendar and du commands are explained in Chapter 13. 


1. The name of the file is .profile. The filename starts with a dot; it is a hidden file. 


2. The .profile file must be located in your HOME directory. This is the only place 
that the shell checks. 


3. The .profile file is one of the startup files you can use to customize your UNIX 
environment. Other startup files exist in UNIX, such as the .exrc_ file that cus- 
tomizes the vi editor (discussed in Chapter 6) and the .mailrc file that customizes 
your mail environment (discussed in Chapter 9). 


4. You do not have to have a .profile file in your HOME directory. Your system works 
without it. However, your shell usually inherits the setup from the /etc/profile file. 


More on the export Command 
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see what variables are already exported, type export without any arguments. 


| Make variables available to other shell programs: 


$ export VAR1 VAR2 [Return] . . Export VAR/ and VAR2. 

$ export [Return]... . . . . Check which variables are exported. 

VAR1 

VAR2 

Gos ia om yee ey) wuts ah eh eee! ay Ee ASt OL watiaples (el ale Drollpr 
appears. 


Chapter 3 introduced the Korn shell (ksh) and Bourne Again shell (bash). Now we ex- 
plain a few of the features that differ from those of the standard shell (sh). Once more, it 
is strongly recommended to use the man command and learn more about specific fea- 
tures of each of these shells. That is as easy as typing one of the following commands: 


$ man sh [Return]. . . . Display manual pages for standard shell. 

$ man ksh [Return] . . . Display manual pages for Korn shell. 

$ man bash [Return]. . . Display manual pages for Bourne Again shell. 
8.6.1 The Shell Variables 


The Korn shell (ksh) and Bourne Again shell (bsh) uses many of the same variables used 
by the standard shell (sh). You can define variables, redefine variables, get their values, 


HISTSIZE — The H/STSIZE variable is set to the number of commands you intend to keep 


Ora, ae 
+ number of entries you wish. For example, the following command line sets the number of 
entries in your history list file to 100: 


HISTSIZE=100 


TMOUT The TMOUT variable is set to the number of seconds you want the system.to 
wait before timing out-if-you.do not type a command. The shell timeout logs you off if 
you do not provide any input within the given number of seconds. For example, the fol- 
lowing command line sets timeout to 60 seconds: 


TMOUT=60 
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8.6.2 


d editi l 


: vi-style editi bil E 2 


command line sets the command line editing to the vi editor: 


VISUAL=vib 


The Korn and Bourne Again shells provide a number of options that turn some of their 
special features on or off. 


On name 


Suppose a file called xyz exists in your current directory. The following command se- 
quences demonstrate the use of the noclobber option. 


$ set -o noclobber [Return] . . . . . Set the noclobber option. 
$ who > xyz sare Dees oe tele ee SR CCITECE the OULDULLO XYZ: 
My Zeer ewexa StS eine tll) ey SUE? SWasning, message.appears: 
ee ee re ee eee es oe ed Le DIOM pe appeals: 


If you really want to overwrite an existing file, ksh will oblige. Type a | pipe 
symbol after the redirection operator. 


Sewno > o'xyz [Return] i. oe. 2 The xyz file is overwritten, 
Ce) pi ere OOS 1 Mt OY sets 2tht se Bhe-promptappears: 


To turn off the noclobber option, you use the set command with the +0 option. For 
example, 


$ set +o noclobber [Return] . . . . . The noclobber option is 
turned off. 
Cu eee Serr eee EAbiiee! o) GS or tories Thepromptappears: 


If you set this option, you should use the exit command to log off. 


$ set -o ignoreeof [Return] . . . . . Turnon the ignoreeof option. 

Serer led) ere oh chee shee ca (CUE )iis ignored You.are 
not logged off. 

$ set +o ignoreeof [Return] . . . . . Turnoff the ignoreeof 
option. 


$ ee er en ue es so ee promptappears. 
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[TTI 


Command Line Editing 


The Korn shell lets you edit your command line, or any of the commands in your his - 
tory file, using the special line version of the vi editor. This feature enhances the use of 
the history file. It enables you to correct and modify the previous commands and 
makes it easier to search for a specific command in your commands history file. In 
short, it is good to know this command. 


$ set -o vi [Return]... .-... Tums on the command line 
eae 


YU Vd AD O i) 
. 


n. 

$ EDITOR=/usr/bin/vi [Return] . . . Turns on the command line 
editing option. 

$ VISUAL=/usr/bin/vi [Return] . . . Turns on the command line 


editing option. 


Using the vi-Style Command Line Editor 
Assuming that you have turned on the command line editing feature, and that it is set to 
the vi editor, this section describes how you can use this very useful feature. 

The ksh command line editor works on your current command line and your his - 
tory file (explained later in this chapter). When you are entering a command, you are in 
the vi input (text) mode. This is opposite of the vi editor initial mode when you edit a file. 
You press the [Return] key to execute your command. As in the vi editor, you can switch 
to command mode at any time by pressing the [Esc] key. While in the command mode, the 
vi editor commands are available to change, delete, and correct your command line. 

Now, type a command line and do not press the [Return] key. Instead, press the 
[Esc] key. This puts you in vi command mode. 


$ This is a test to use the command line editing [Esc] 


Let’s say you forgot to type the echo command at the beginning of this command 
line. You can use vi editor keys to get to the beginning of the line. In this case, you type 
$0 and the cursor will go to the letter T. You type i (insert) to return to vi text mode and 
so on. 


1. The command line vi editor is a special built-in vi editor. 


2. You can use the j (down) and k (up) keys to access the commands from the his - 
tory file. 


3. You can use the \ (right) and h (left) keys to move the cursor left or right on the com- 
mand line. 


mand keys such as k. 


Table 8.10 lists some of the available commands with the built-in vi editor. 
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8.6.4 


Table 8.10 


The Built-In vi Editor Commands 


hand 1 Moves cursor left and right one character on the command line. 


k and j Moves up and down one entry in the history list. 


band w | Moves cursor left and right one word on the command line. 
7 
$ Moves cursor to the end of the line. 


sii 


Deletes the current character. 


dw Deletes the current word. 


Iandi Inserts text. 


Appends text. 


Randr |. Replaces text. 


You can also invoke the real vi editor to use all the commands and features of it to edit 
the command line. 


$ cp xyz xyz.bak . . . Suppose you want to modify this command line. 
[ESCs ee 4 Pressithie [Esc] key (0 get into the command mode, 
Veen, ees eer ei Press the v key toinvoke he real vileditor 


Now, you are using the vi editor with a file consisting of one line, your current com- 
mand line. You can use vi to edit your command or add new commands. When you leave 
vi, the Korn shell will execute your commands. 

You can use the vi editor in this manner to create a multiline sequence of com- 
mands to be executed. 


The alias Command 


‘or changing command names to names easier for you to remember. For example: 


$ alias del=rm [Return] .. .. . . . Nowdéel is the alias for the rm 
command. 
SOCCLPKV Ze hia so «ota ee tee Delctemne tile called xyz. 


Set Il (ell-ell, for long list) as an alias for the command Is -al. Then you can type Ill to get 
the listing of your current directory in long format. 


$ alias 1l="1s -al" [Return] . . » Now Ilis an alias for the Is -al 
command. 
$ een vin: tite ls sees ee 2 Lhe-prompt appears. 
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+ 


a 1. As with the shell variables, there must be no spaces on either side of the = sign. 


2. Also, if the assignment text includes spaces (like the above example, a com- 
mand name and options), it must be enclosed in quotation marks. 


ie D) You can use the alias command with no argument to display the aliases that are set in 


<a your system: 


$ alias [Return]... .. . . . Display a list of alias names. 

alias 111s -al...... .. . . Allalias names for your system 
are displayed. 

$ gna woe rn eee te mene—e DACRIOAne SCL DTOMIDE 


You can use the unalias command to remove an alias name. 


$ unalias 11 [Return] ... . . . Remove alias name ll. 
$ alias [Return] ..... .. . . Seeifitis removed. 
$a se AR a s+ epee beet His removed si ne pronint 45 paces 


8.6.5 Commands History Lis 


The Korn and Bourne Again shells have a commands history feature that keeps a list of 
all the commands you enter during your sessions. Using this very popular feature, you 
are able to list your previous commands, search for a particular command that you have 
issued, or easily edit and redo your previous commands. 


The history command is one of the utilities that works on the commands. his= 


@ To display the last few commands you have entered, do the following: 
a $ history [Return] ... . . . . Issue the command. 
101 Who am i 
102 iso. 
103 ~=pwd 


104 vi myfirst 
105 rm myfirst 
106 history 


$ . The prompt appears. 


(oe J I. The preceding example displays six lines of commands. The number of command 


— lines that ksh or bash keep track of is controlled by the HISTSIZE variable. 


2. The last item on the list is the last command you issued, and your earlier commands 
are higher on the list. 


The default history file is called .sh_history for ksh and .bash. history 
for bash, and is created by the system in your HOME directory. You may use another 
filename by setting the variable HISTFILE to the pathname of your desired history 
filename. For example: 


HISTFILE=$HOME/history/my_hist 
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Restarting the History File 


want to restart your history file, remove your .sh_history or file from your HOME 
directory. The next time you log in, the system creates a new .sh_history or 
.bash.history file and the entries start from the first command you issue in that session. 


You can display the commands history list by starting it from a specified command in 
the list: 


$ history 104 [Return] . . . . Start from command number 104. 
104 vi myfirst 
105 Catamyitarst 
106 history 
107 history 104 


$ history vi [Return] .. . . . Start from first occurrence of vi in 
the list. 
104 vi myfirst 
105 cat myfirst 
106 history 
107 history 104 
108 history vi 
$_ 
Use the line editor to edit a command from the commands history list: 
$ history [Return] ... . . . . List the commands. 
104 vi myfirst 
105 cat myfirst 
106 history 
107 history 104 
108 history vi 
109 history 
Caan tele atte. dedicin nes mvodacs bias Oack: 
[Esc ee ee ela SN ae ait LESS Lie | BSC RKeY, 
Ve es a a PSS he delet | lover io,go one 


command up on the list. 
history vi 
Ge ee a, eo wine lasmcommana ane tne 
history file. 


history 
105G a ee Show inenlWotn Command in the 


history file. 


cat myfirst 
[Retiniim ae eens cro fs a hxecute the command. 


Your history file probably will be different from the examples shown here. Your his - 
tory file does not remain the same, and each command that you type is added to the list 
of commands already in the history file. In the following examples no specific his - 
tory file is assumed. 
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8.6.6 


8.6.7 


Redoing Commands (ksh): The r (redo) Command 


$ r [Return] .. . . . Repeats the last command. 
rm myfirst .. . .. . . Your last command is repeated. 


In this case, your last command is executed. The following command sequences 
show the r (redo) command options and features. 


You can repeat other commands from the history file by adding the specific command 
name as an argument to the r command: 


$ r vi [Return] . . . Repeat vi from the history list. 
vi myfirst .. . .. . . The first occurrence of the vi command in the 
history is executed. 


You can repeat any command from the history file by indicating the specific com- 
mand entry number: 


$ r 102 [Return] . . . Repeat command number 102 from the 
history list. 
LS ed! Mo ets ey a The specified command 1s executed: 


You can also repeat commands from the history file by indicating the number of 
entries you want to go back in the list. 


$ r -3 [Return] . . « Go back three entries in the history list. 
ls -l sere. crete Thesspecthed commandas exectters 
Commands History List: The f¢- Command 


The f id bili i r — 
i i ist. For example, the fol- 
lowing command line lists the previous commands from the history file: 
$ fc -1 [Return] . . . Sameas the history command. 


Figure 8.13 shows the output of the fe command. However, your command his - 
tory list almost certainly would be different. 


Figure 8.13 
Output of the fe Command 
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EI 


I. In the commands history list, each command is referenced by a number, and the 
list usually starts from 1. 


2. When the number of commands reaches the value in HISTSIZE (default is 128), the 
shell may wrap the numbers, starting the next command with 1. 


3. If the HISTFILE variable is set when the shell is invoked, then this file is used to 
store the commands history. 


4. If the HISTSIZE variable is set when the shell is invoked, then this number dictates 
the number of entries into the:commands history. The default is 128. 


Table 8.11 


The fe Command Options 


-l Lists the commands, with each command preceded by the command number. 
i -n Suppresses command numbers when listing with -l. 
-r Reverses the order of the commands listed with -I. 
-S Re-executes the command without invoking an editor. | 


The following examples show the usage of the fe command options: 


$ fc -1 [Return] . .. . . . Display the commands history list. 

$ fc -1 -n [Return] .. . . Display the commands history list 
without the command numbers. 

$ fc -1 -r [Return] .. . . Display the command history list in 
reverse order. 

$ fc -s [Return]... . . . Execute the previous command. 

$ fc -s 107 [Return] . . . . Execute command number 107 from the 
history list. 

$ fc -s vi [Return] . . . . Execute the first occurrence of vi in the 
history list. 

$ fc -s c [Return] . . . . . Execute the first occurrence of the 


command starting with the letter c. 


Creating Aliases for the fc Command 


The following command lines are suggestions to create aliases for the fe command. 
In case your system does not provide the history command, the following two com- 
mands creates aliases that behave like the history command: 


$ alias r='fc -e -' [Return] . . . . Sameas the r command. 
$ alias history='fc -1' [Return] . . Sameas the history command. 
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You can choose any names you want for the aliases and not necessarly the ones that du- 
plicate the history command. For example: 
$ alias hr='fc -e -' [Return] . . . Sameas the history r 
command. 
$ alias h='fc -1' [Return] . .. . . Sameas the history command. 
Now you can type a command such as: 
Src ROtUnMlamien otsa oe sant cea eo aie sete. 
Sf 107 [Return]... . ¢ 2 « «© ee pane uste p07: 
8.6.8 


Like the standard shell (sh), the Korn shell (ksh) or e 
‘profile file in-your HOME directory when. you log in..It executes the commands you 


want to run at login time, and initializes the variables that will be in effect for your login 
session. The .profile file typically includes commands such as date, who, and 
calendar, which provide information at login, terminal settings, and variable definitions 
that you want to export to the environment. 

In addition to the . profile file (in your HOME directory), ksh or bash also reads 
your environment file. The environment file does not have a predefined name or loca- 
tion that ksh or bash looks for. You define its name and location with the ENV variable 
in your .profile file. For example, if your . profile file contains the line 


ENV=$HOME/mine/my_env 


shell will look for your environment file in the file named my_env in a subdirectory 
called mine in your HOME directory. Although it is not necessary, it is a good practice 
to call your environment file .kshre or .bashrc (a hidden file) in your HOME 
directory. 


ENV=$HOME/. kshre 
or 


ENV=$HOME/. bashrec 


1. If your login shell is ksh you can specify all the shell variables and options in the 
. profile file in your HOME directory. 


2. If your login shell is not ksh or bash, define all the specific shell variables and op- 
tions in a file specified by the ENV variable. For the system to read your environ- 
ment file, you must have the ENV variable defined in your .profile file. 


Figure 8.14 shows (using the cat command) an example of an environment file 
called .kshre. This .kshre file contains commands to set the vi-style command line 
editing, to turn on the noclobber and ignoreeof options, to set the history file size to 
10 entries, and to set the TMOUT option to 600. You can create a similar file using the 
vi editor. 
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8.6.9 


8.6.10 


Figure 8.14 


An Example of an Environment File Called .kshrce 


Adding Event Numbers to the Prompt 


Sometimes, it is useful to know the event number the shell gives to each command you 
enter. You can change your prompt to include this information. For example, if you type 


PS1="1$" 


the exclamation mark (!) will tell the system to read the last event number from your 
history file, add one to it, and display it. The prompt will continue displaying the 
event numbers as you type your commands. 


Change your prompt to display the event numbers: 


$ PS1="! $" [Return] . . . . . Change the prompt. 
Seperate as ee Fc) se © Lhe new prompe appears: 


The new prompt indicates that the next command you enter will have the event num- 
ber 6. ‘ 


$ PS1="[!] $ "[Return] . . . . Change the prompt this way. 
[6] $ leaves Ges Gepe-par «oe De News PLOmpe appease 


By adding your prompt definition to the .kshrc file, you can make it appear each time 
you log in. 


Formatting the Prompt Variable (bash) 


In addition to displaying static character strings in the prompts, bash provides a list of 
predefined special characters that can be used in formatting the prompt. These special 
characters place things such as the current time into the prompt. Table 8.12 lists some of 


these special character codes. 


The following command lines changes the prompt display using the prompt special 
character codes: 
$ PS1="[\!]$ " [Return] . . . Display the command number. 
[72]$_ 
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Table 8.12 

Special Character Codes to Format the Prompt 
Displays the history number of the current command. 
Displays a $ in the prompt unless the user directory is root. When user is 
root, it displays a #. 
Displays the current date. 
Displays the name of the shell that is running. 
Displays the currant time. 

$ PS1="[\d]$ " [Return] . . . Display the current date between 
brackets. 
a [Thu Nov 2]$_ 


8.7 


$ PS1="\d $ " [Return] . . . . Display the current date. 

Thu Nov 2 $_ 

$ PS1="[\!][\t]$ " [Return] . Display the command number and 
current time. 

[79][20:33:41]$_ 


Note that the [ ] are not part of the command syntax or special codes. They are used here 
to make the prompt look nicer and more readable. 


$PS1="\s$" [Return] . . . . . Display the shell name. 
bash$_ 


UNIX PROCESS MANAGEMENT 


In Chapter 3, we introduced the process of booting the system. Now let’s go deeper into 
the UNIX internal process and see how it manages the running of programs. 

In this chapter, you have encountered the word process. The execution of a pro- 
gram is called a process: you call it a program, but when your program is loaded into the 
memory for execution, UNIX calls it a process. 


To keep track of the processes in the system, UNIX creates and maintains a 
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The follow; Set acts 
* The parent calls fork, thus starting the process. 


* Calling fork is a system call: UNIX gets control, and the address of the calling 
process is recorded in the process table’s system data area. This is what is called 
the return address, so the parent process knows where to start later when it gets 
control again. 


© he parent receiving a positive PID s another system routine called wait an 
es to sleep. Now the parent i iting inish (i 


ieee soetibeaauild tdi 


This process is depicted in Figures 8.15 through 8.18. An example is in order to 
shed some light on this apparently confusing process. Imagine that the shell (the sh pro- 
gram) is running, and you type a command, say Is. Let’s explore the steps UNIX takes 
to run your command. 

The shell is the parent process, and when created, the ls program becomes the 
child process. The parent process (shell)’calls fork. The fork routine duplicates the 
parent (shell) process, and if the creation of the child process is successful, assigns the 
child process a PID and adds it to the system process table. Next, the parent receives the 
child PID, the child receives code zero, and control is returned to the parent. The shell 
calls the wait routine and goes to the wait state (goes to sleep). Meanwhile, the child 
gets control and calls exec to overlay the child process area with the new program—in 
this case Is, the command you typed. Now Is carries out the command. It lists your cur- 
rent directory filenames, and when it is finished processing, it calls exit. Thus the child 
dies. The death of the child generates an event signal. The parent process (shell) is wait- 
ing for this event. It is awakened and gets control. The shell program continues, start- 
ing execution from the same address it was at before going to sleep (recall that this ad- 
dress was stored in the process table system data area as return address), and the prompt 
is displayed. 

What happens if the child is a background process? In that case, the parent (shell) 
does not call the wait routine; it continues in the foreground, and you see the prompt 
right away. 


What creates the first parent and child processes? When UNIX is booted, the init 
process is activated. Next, init creates one system process for each terminal. Thus, init 
is the original ancestor to all the processes in the system. For example, if your system 
supports 64 concurrent terminals, then init creates 64 processes. When you log in to one 
of these processes, the login process executes the shell. Later, when you log out (when 
the shell dies), init creates a new login process. 


Figure 8.15 
Events Happening When fork Is Called 
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Figure 8.16 
Events Happening After wait Is Called 
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Figure 8.17 
Events Happening When exec Is Called 
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Figure 8.18 
Events Happening When Child Calls exit 
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COMMAND SUMMARY 


The following UNIX commands have been discussed in this chapter. 


alias 
This command creates aliases (names) for commands. 


‘ 


echo 
This command displays (echoes) its arguments on the output device. 


Audible alert (bell) 


Backspace 


Inhibit the terminating newline 


Form feed 


Carriage return and a line feed (newline) 


Carriage return without the line feed 


Horizontal tab 


Vertical tab 


export 
This command makes a specified list of variables available to other shells. 


fc 
This command provides capability to list, edit and re-execute commands that previously 
were entered and were saved in the history file. 


Lists the commands, with each command preceded by the command number. 


Suppresses command numbers when listing with -]. 


Reverses the order of the commands listed with -l. 


Re-executes the command without invoking an editor. 
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See 


grep (Global Regular Expression Print) 
This command searches for a specified pattern in file(s). If the specified pattern is found, the 
line containing the pattern is displayed on your terminal. 


-c --count Displays only the count of the matching lines 
, in each file that contains the match. 
Howe 
-i --ignore-case Ignores the distinction between lower and 
uppercase letters in the search pattern. 
-l --files-with-matches Displays the names of the files with one or 
more matching lines, not the lines themselves. 
-n --line-number Displays a line number before each output line. 
hia --revert-match Displays only those lines that do not match the 
pattern. 
--help Displays help page and exits. 
--version Displays version information and exits. 
history 


This command is a Korn and Bourne Again shell feature that keeps a list of all the com- 
mands you enter during your sessions. 


kill 
This command terminates an unwanted or unruly process. You have to specify the process 
ID number. The process ID 0 kills all programs associated with your terminal. 


nohup 


This command prevents the termination of the background process when you log out. 


ps (process status) 
This command displays the process ID of the programs associated with your terminal. 


Displays the status of all the active processes, not just the user’s. 


Displays a full list of information, including the full command line. 
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r (redo) 
This command is a Korn shell command that repeats the last command or commands from 
the history file. 


set 
This command displays the environmental/shell variables on the output device. The com- 
mand unset removes the unwanted variables. 


sleep 
This command causes the process to go to sleep (wait) for the specified time in seconds. 


sort 
This command sorts text file(s) in different orders. 


Ignores leading blanks. 


Uses dictionary order for sorting. Ignores punctuation and control characters. 


Ignores the distinction between lowercase and uppercase letters. 


Numbers are sorted by their arithmetic values. 


Stores the output in a specified file. 


Reverses the order of the sort from ascending to descending. 


tee 
This command splits the output. One copy is displayed on your terminal, the output device, 
and another copy is saved in a file. 


eae Appends output to a file without overwriting an existing file. 
eee Ignores interrupts; does not respond to the interrupt signals. 
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REVIEW EXERCISES 


. What are the major functions of the shell? 

. What is the name of your system shell program, and where is it stored? 
. What are the metacharacters? How does the shell interpret them? 
. What are the quoting characters? 

. What are the shell variables?, ’ 

. What is the command to display the environment/shell variables? 
. What is the command to remove a variable? 

. Name some of the environment/standard variables. 

. What are the variables, and what role do they play? 

. How do you run a program in the background? 

- How do you terminate a background process? 


. What is the process ID number, and how do you know the process ID of a particular 


process? 


. What is the pipe operator, and what does it do? 

. How do you prevent termination of your background process after you log off? 
. What is the command for searching for a specified pattern in a file? 

. How do you delay the execution of a process? 

. What is the operator that groups the commands together? 

. What is the startup file? 

. What is the . profile file, and what is the profile file? 

. What are the parent and child in reference to UNIX process management? 

. What is a process? 

. What is the command to activate the command line editor? 

. What variable is set to change the size of the history file? 

. How do you make your history file start from event 1? 

. Which file does the Korn shell read at startup? 

. What is the command to repeat your last command? 

. What is the command to repeat event number 105 from your history file? 
. What is the command to set an alias for a command name? 

. What is the command to export a list of variables to the other shells? 

. What is the command to list aliases? 


. What is the command to display a list of the files in your directory and save a copy 


in another file? 


. What is the command to obtain a detailed description of the alias command? 
. What is the effect of setting the shell option noclobber? 
. What is the effect of setting the shell option ignoreeof? 
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Terminal Session 


C) In this terminal session, you will practice the commands explained in this chapter. The 


oe following exercises are only some suggestions of how to use the commands. Use your 
own examples, and devise different scenarios to master the use of these commands. 


1. Use the echo command to produce the following outputs: 
a. Hello There 


b. Hello 
There 


¢.” Hello here= 
d. These are some of the metacharacters: 
soaerley dee (Sal ear: 
e. Filename: file? Option: all 
2. Use the echo command and other commands to produce the following outputs: 


a. Display the contents of your current directory. Have a header that shows a 
short prompt and the current date and time before listing your directory. 


b. Show the message "I woke up" with a two-minute time delay. 
. Change your primary prompt sign. 
. Create a variable called name and store your first and last names in it. 
. Display the contents of the variable name. 


. Check whether you have a . profile file in your HOME directory. 


NA no bh W 


. Create a .profile file or modify your existing one to produce the following out- 
put each time you log in: 


Hello there 

I am at your service David Brown 

Current Date and Time: [the current date and time] 
Next Command: 


8. Create a background process, check its process ID, and then terminate it. 


9. Create a background process. Use the nohup command to prevent the termination 
of the background process. 


10. Create a phone list. Let’s say you gather the names and phone numbers of ten of 
your classmates. Use the sort command to sort this list in different orders: by first 
name, by last name, by phone number, in reverse order, and so on. 


11. Use grep and its options to find a particular name in your phone list. 
12. Use the kill command to log off. 


13. If your shell is the Korn shell (ksh or bash), set up the following variables and prac- 
tice the ksh commands: 


. setithe history file size to; 50; 


a 
b. Activate the command line editor. 


& 


Use the built-in vi editor commands to access commands in your history file. 


Q 


. Use the built-in vi editor commands to edit/change the command line. 
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14. 
bs. 
16. 
17: 
18. 
19: 
20. 


. Repeat your last command. 
Display the list of your previous commands. 


. Repeat the first command in the history file. 


= c m o 


. Start anew history file. 

i. Create an alias for the delete command with the confirmation option (rm -i). 
j. Create a .kshrc file that contains the setup for ksh variables and aliases. 
Change your prompt to show the command number. 

Change your prompt to show the name of the shell. 

Create an alias called Is for Is -l. 

Create an alias called rm for rm -i. 

Set the online editor shell option. Check it to see if it works. 

Set the noclobber shell option. Check it to see if it works. 


Set the ignoreeof shell option. Check it to see if it works. 
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CHAPTER 9 


UNIX Communication 


This chapter concentrates on the UNIX communication utilities. It 
describes the commands available for communicating with other 
users on the system, reading the news about the system, and broad- 
casting messages to all users. It explains the UNIX electronic mail 
(e-mail) facilities and shows the commands and options available. 
This chapter also describes how the shell and other variables affect 
your e-mail environment, and it shows you how to make a startup 
file that customizes use of the e-mail utilities. 
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In This Chapter 
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9.1 WAYS TO COMMUNICATE 


UNIX provides an array of commands and capabilities for communicating with other 
users. You can have a simple interactive communication with another user by sending 
and receiving mail through the mail delivery system or you can broadcast messages to 
everyone on the system. 


Be sure to follow some basic guidelines for communication with other users in the 
system: 
, 


* Be polite; do not use profanity. 


* Think before sending. Do not send mail that you may regret later. 


* Save a copy of all your outgoing mail. 


Ooi. 1 


h 3 ak 
let's follow an example step by step to see how write works. Suppose your 


user ID is david, and you want to chat with Daniel, whose user ID is daniel. 


Type write daniel and press [Return]. 

‘isDonieis : 3 
daniel not logged on. 

rae one oe he oad | 


Message from david on (tty06) [Thu Nov 9:30:30] 


On your terminal, the cursor is placed on the next line, and the system waits for you to 
type your message. Your message may contain many lines, and each line you type is 


transmitted to Daniel when you press [Return]. You signal the end of your message by 
‘pressing the [Ctrl-d] key at the beginning of an empty line. This terminates your writ 


an ig 


' e 
Figure 9.1 shows two screens, depicting a typical conversation. The top screen is 


David’s terminal and the bottom one is Daniel’s. 


| To use the write command, you must know the user ID of the person with whom you 
Ey want to communicate. You use the who command (discussed in Chapter 3) to obtain the 


user IDs of the logged-on users. 


write david and presses [Return]. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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9.1.2 


Figure 9.1 


Typical Screen Conversation: The Top Screen is David’s and the Bottom Screen 
is Daniel’s 


If you are receiving a write message from another user, the message appears on 
your terminal, regardless of what you are doing. If you are using the vi editor and are in 
the middle of an editing job, the write message appears on the screen where the cursor 
is. But don’t be alarmed. This is a terminal-to-terminal communication, and what write 
produces does not damage your editing file. It simply overwrites information on your — 
screen, and you can continue with your editing or whatever other job you were doing. 

Nevertheless, receiving messages while you are concentrating on a job is inconve- 
nient, not to mention the mess it makes on your screen. You can prevent your terminal 
from accepting messages coming from the write command. 


The following command sequence shows you how to protect yourself from annoying 
messages: 


$ mesg [Return] . .. . . . Check status of your terminal. 

is yo. wee ew aw 8! itis set to'Y BS: accepting messages! 

$ mesg n [Return] . . . . . Setitto NO, and stop receiving messages. 
$ mesg [Return] jitter SNOCheag allie 

1S Nw a ee a ee NO WaitSescutouN ©: 


So) SRS Ve On Pi BRE Ser Recuinmntontesmiomyo 
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To practice the communication commands, you usually want to have another user 


to participate in the exercises. However, you can practice most of these commands by 
yourself. You can send and receive messages using your own user ID. 


9.1.3 Displaying News Items: The news Command 


a Y 


News directory, It refers to and updates a file called .news_time in your HOME direc- 
Z tory. This file is created in your HOME directory the first time you use the news com- 
mand and remains an empty file. i 3 


2: ess 


To check the latest news, type news and press [Return]. Figure 9.2 shows some sample 
news items. 


Figure 9.2 


The news Command 


Each news item has a header that shows the filename, file owner, and the time that 
the file was placed in the news directory. 


ae: The following command sequences show how the news command options work: 


5 : : : 


i i The header 
shows the filename, the owner of the file, and the time it was created. Figure 9.3 shows 
the output of the command. 
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Table 9.1 


The news Command Options 


Displays all the news items, old or new files. 


Lists only the names of the files (headers). 


Displays the number of the current news items. 


Figure 9.3 
The news Command and the -n Option 


To display a specific news item, type news david and press [Return], for example. 
Figure 9.4 shows the output of the sample news item. 


Figure 9.4 
The news Command with Specified News Item 


The name of a news item is its filename in the news directory. 


9.1.4 Broadcasting Messages: The wall Command 


Assuming your login name is david (and you have access to wall), send a message to 
all users: 


[ 


Type /etc/wall and press [Return]. 


Type Alert ... and press [Return]. 
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Type Lab will be closed in 5 minutes. Time to log out. and press [Return]. 


Press [Ctrl-d]. The system responds as shown in Figure 9.5. 


Figure 9.5 


Invoking the wall Command 
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1. The message is also sent to its sender, so you see your own broadcast message. 


2. The wall message you send is not received by currently logged-on users who set 
A mesg fo n. 


| 3. The system administrator can override access denial. 


. 4. Your messages carry your user ID; thus you cannot send an anonymous message. 


941-5 


what the other person types. For example, if you type talk daniel and press the [Return] 


key, your screen splits into two sections, and the following message appears on your screen: 


[waiting for your party to respond] 
and the following message appears on Daniel’s screen: 


Message from Talk_daemon@xyz at 111:22 .. 
talk: Connection requested by david@xyz 
talk: Respond with: talk david@xyz 


’ and Daniel responds by typing 
talk david@xyz 


Now, Daniel’s screen is divided into two sections, and the conversation begins. 
To end the session, either of the parties involved can press [Ctrl-c] and the fol- 


lowing message is displayed on both terminals. 
[Connection closing. Exiting] 


The following message is displayed on your terminal if Daniel has used the mesg 
command to block messages: 


\ [Your party is refusing messages] 
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’ 
The following message is displayed on your terminal if Daniel is not logged on: 


* 


[Your party is not logged on] 


Once more, if you are David and want to communicate with Daniel, Figure 9.6 
shows the screen conversation. 


Figure 9.6 


Screen Conversation: The Top Screen is David’s; the Bottom One is Daniel’s 


9.2 ELECTRONIC MAIL 


Electronic mail (e-mail) is an essential part of the contemporary office environment. 
E-mail gives you the capability to send and receive messages, memos, and other docu- 


ments to and from other users. The main difference between sending mail using the 


easily and efficiently. mailx is the e-mail command discussed in this book. It has a large 

number of features and options; using some of them requires advanced UNIX experi- 
ence. In this chapter, we describe enough to make you feel comfortable using it and 
interested in looking for more information about it. 


=| Where do you find more information? Well, how about the man command? (In case you 
= have forgotten, man was discussed in Chapter 3.) 
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9.2.1 


You use the mailx command to send mail to other users or read mail that is sent to 
you. The mailx operation involves a number of files; the way it appears and functions 
depends on the environment variables that are set up in files, and it needs files for 
storing your mail. 


Using Mailboxes 


comman xX 


_ read but that $HOME /mbox has not deleted or saved elsewhere. The variable MBOX con- 
trols the filename. The default value is HOME /mbox. For example, the following command 


changes the default setting and sets up your private mailbox in the email directory. 
MBOX=$HOME / EMAIL /mbox 


The explicit saving of a message or using the x (exit) command to exit mailx dis- 
ables the automatic saving of your messages. 


When you call mailx, it first checks for a startup file called mail.rc. The full 
pathname to this file is similar to the following: 


/usr/share/lib/mailx/mail.rc 


This file is usually created and maintained by the system administrator. Variables set in 
this file are applicable to all the system users. 

The second file that mailx looks for is a file called .mailrc in your HOME di- 
rectory. You can change the mailx environment that the system administrator has set up 
in the mail.rc file by setting variables in your .mailrc file. This file is not necessary, 
and mailx works fine without it, as long as you are happy with the system adminis- 
trator’s arrangement. Ways to customize your mailx environment are discussed in more 


detail in Section 9.5. 
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9.2.3 


Sending Mail 


e. For 

example, if you want to send mail to a user identified by the login name daniel, you 
SEE RES bes hve en | 

‘ rd 


input). Depending on how your system environment variables are set, mailx may show 
the Subject: prompt. If it does, you type the subject for your message, and mailx 
changes to the input mode and waits for you to enter the rest of your message. You 
signal the end of your message by pressing [Ctrl-d] at the beginning of a line. mailx 
shows <EOT> (for end of transmission), and your message is transmitted. 
ile 1 i i i commands, 
enabling you to compose your message with ease and efficiency. All input mode com- 
mands start with a tilde (~), and they are called tilde escape commands. (The tilde es- 
cape Commands are explained later in this chapter.) 


To send a message to Daniel (login name daniel), do the following: 


$ mailx daniel [Return] . . . . Senda message to daniel. 
Subject: meeting [Return] . . . Enter the subject. 


Hi, Dan [Return] 


Let me know if tomorrow's meeting is still on. [Return] 
Dave [Return] 


ECtri-<d] o> 2 9 a. ee ional ie cng or ine smessace 
EQ} sere pe SS 2 2 mailx showsend of traasmissionm 
Se ee Ween Ol a ee Retina to tlio“ promnt: 


1. The subject field is optional. Just press [Return] to skip the Subject: prompt. 
2. Signal the end of a message by pressing [Ctrl-d] at the beginning of a blank line. 


3. Mail is delivered to the other user’s mailbox regardless of whether he or she is 
logged on. 


4. Recipients are informed that they have mail as soon as they log in. The following 
message appears on their terminal: 


You have mail 


to delete, save, " ree to messages. You press q at the ? prompt to exit mailx. 
The list of headers consists of one line for each mail item in your mailbox. The 


format is as follows: 
> Status message # sender date lines/characters subject 
Each field in the header line conveys certain information about your mail: 
* The status is N if the message is new. This means that you have not read this mail. 
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* The:date shows the date and time that mailarrived in your mailbox: 
* The line/characters shows the size-of your mail. by. the number of lines. and 
number of characters. 


Ul 


eS Suppose you are Daniel and you have just logged in and you want to read your mail. 


The system informs you that you have mail: 


You have mail 


To read your mail, type mailx and press [Return]; UNIX responds: 


mailx version 4.@ Type ? for help. 
"/usr/students/mail/daniel": 1 message 1 new 


> N 14 david .... Thu Nov 28 14:14 8:126 meeting 
=| 1. The first header line shows your mailx version number and informs you that you 
=| can press ? to get help. 


2. The second header line shows /usr/mail/daniel, your system mailbox, fol- 
lowed by the number and status of your messages. In this case, you have one mes- 
sage, and N indicates that this is the first time you are reading it. 


The ? prompt shows that mailx is in command mode. You specify the mail you want to 


read by typing its associated message number. You can also press [Return] to start 
reading from the current mail (indicated by the > sign on the header) and continue 
reading your mail in sequence by pressing [Return] after the ? prompt. 


7, ose. « =. » =» « Mailx is in command mode 

? 1 [Return] . . . Display message 1, the only message in your mailbox. 
Message 1: 

From: david Mon, 28 Nov 01 14:14 EDT 2005 
To: daniel 

Subject: meeting 

Status: R 

Hi, Dan 

Let me know if tomorrow's meeting is still on. 
Dave 

ee ye ies). Ready. tor the next.command, 

? q [Return] . . . Exit mailx 

Saved 1 message in /usr/students/david/mbox 

$ Peer ee, Sea Return to the:shell? 


No mail for daniel 
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(_) Check What-you have inmbox. 


$ ‘cat mbox (Return! . «= =~ = Check what you have in your mbox. 
From: david Mon, 28 Nov @1 14:14 EDT 2005 

To; daniel 

Subject: meeting 

Status: R 

Hi, Dan 

Let me know if tomorrow's meeting is still on. 

Dave 


As you expected, mbox contains a copy of your mail. 


9.2.4 


though-both-commands cause you to éxit from the -mailx, they do so in a different 


-f filename Reads mail from the specified filename instead of the system mailbox. If no 
file is specified, it reads from mbox. 


Displays a list of the message headers. 


-s subject Sets the subject field to the string subject. 


$ mailx -H [Return] . . . .« . Display the message headers only. 
N 1 daniel Thu ESP 30 12:26 6/103 Room 

N 2 susan Thu Sep 30 12:30 6/107 Project 

N 3 marie Thu Sep 30 13:30 6/70 Welcome 

$ cote ee ee Pe, Backtioninessbell. 


ID 


/usr/students/daniel/mymail: No such file or directory 
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* 
The mailx fy default reads mail from your system mailbox. With the -f option, it reads 
your mail from a specified file, such as your old mail files. In this case, you specified 
mymail, and the message shows mymail is not in your current directory. 
If you type mailx -f and press [Return], with no filename specified, UNIX defaults 
to your private mailbox, so you see a display like the following: 


mailx version 4.0 Type ? for help. 
“/usr/students/mail/daniel": 1 message 1 new 
> N 1 david Thu Nov 28 14:14 17/32 meeting 


d 
To use the -s option, set the subject string as part of the command line, and send mail to 
Daniel (whose user ID is danie1), do the following: 


$ mailx -s meeting daniel [Return] . . . . Sendmail to daniel; 
set the subject field 
to the string meeting. 
. Compose your 
message to Daniel. 


(ECS Oleg wese is bien eee... «2. ss End your message: 

EQ) se .- . SUsamLdey cigar 4 soe o. Mallxeshows entlon 
transmission. 

$ eee ect eek Ne Gee ee ee, eee ee Enmore Nelle 


Use quotation marks around the subject string if it contains spaces. 


ade escape Co Gas. LADIC Y. u d C O O CSE'CO ands. 
Some of these commands are quite important. Imagine you want to write a mes- 
sage that contains more than just a few lines. Using the primitive mailx editor is cum- 
bersome and just not up to the job. Instead of using it, you can invoke the vi editor, com- 
pose your message using all the ease and power of vi, and then, when you have finished 
composing your message, exit vi and return to the mailx input mode. Then you can give 
other commands or send the message. 


The following command sequences show the use of the tilde escape commands while 
mailx is in the input mode. Assume your login name is david and you are sending mail 
to yourself. 


$¢ mailx -s "Just a Test" david [Return] . . Send mail to yourself. 
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Table 9.3 


The mailx Tilde Escape Commands 


~? Displays a list of all tilde escape commands. 


| 
; Lets you invoke the specified shell command while composing your 
~! command 

message. 

~e Invokes an editor. The editor to be used is defined in the mail variable 
called EDITOR. vi is the default. 

Nos ia 
~p Ml Displays the message currently being composed. 
~q Quits input mode. Saves your partially composed message in the file 


called dead. letter. 


~r filename Reads the file named filename and adds its contents to your message. 
ane 


Reads the file named filename (using the redirection operator) and adds 


~< filename ; 
its contents to your message. 


fe 
~<! command | Executes the specified command and places its output into the message. 


| Invokes the default editor, the vi editor, or uses the value of the mail 


a variable VISUAL, which can be set up for other editors. 


~w filename | Writes the message currently being composed to the specified filename. 


habelaa arr er ie irre en peel mailx is in the input mode. 
! date [Return] .. . . .. . . Invoke the date command. 


Mon, Nov 28 16:16 EDT 2005 


$ 


mailx is ready for input. 


At this point you are using ~! and executing the date command. You can execute any 
command you wish. The output of the command does not become part of the message 
you are composing. 


$~< ! date [Return] .. . . . . . Invoke the date command and redirect the output of the 
date command to be included in your message. 

SATS =” 12 OMIT Jd UY eit Ie 0 ee Set cedback messages! given 

BP TAY BOUT reat De Ready. 


The feedback message indicates that one line consisting ‘of 29 characters (the output of 
the date command) is added to your text. 


This is a test message to explore mailx. [Return] 
$~v [Return] ..... . . . . Nowuse the vi editor to compose the 
rest of your message. 


At this point, you have invoked the vi editor and your partially composed message is the 
input file to the vi editor. 


Mon, Nov 28 16:16 EDT 2005 
This is a test message to explore mailx capabilities. 


"/tmp/Re26485" 2 lines, 69 characters 
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Now all the power and flexibility of the vi editor are at your disposal. You can delete, 
modify, or save your text. You can execute commands or import another file and con- 
tinue composing your message. 


Mon, Nov 28 16:16 EDT 2005 
This is a test message to explore mailx capabilities. 
This message is composed using the vi editor. 


SW ee LUI Meise ass, od ta nal a.) ane RTOS 

3 lines, 115 characters - « »« Get vi feedback: 

(Continue) —., 22965 572) baer wip. cPeedbackimessage. 

ee ee a. LOUare back tomallxinputmodc: 

~w first.mail [Return] . . . . Save your mail ina file called 
Pinse smeadels 

wiitst. Mall 63/115 —.*, 7.8.4. ‘Getteedback messave? 


The feedback message indicates the size of first.mail: It contains 3 lines and 115 
characters. 

The ~w is used to save the currently composed message in the specified file 
first.mail. This is a good habit to practice so that you have a copy of your trans- 
mitted messages. If you set the mailx record variable, then your outgoing mail is auto- 
matically saved. 


~q [Return] eo we 6s es  Oustemailx input mode: 
rhc dace dt Me sal . Return to the shell. 


Using ~ q to quit mailx input mode also saves your partially composed message in a file 
called dead. letter in your HOME directory (or any filename assigned to the DEAD 
variable). 


Let’s start again and complete the sending of your mail. At this point the scenario is this: 
you are david and you want to send mail to yourself. You have a copy of your message in 
a file called first .mail (you used ~ w to save it) and another copy in dead. letter 
(you used ~ q to exit input mode). 

Send first.mail to david using the input redirection sign (<) on the command 
line. 


$ mailx david < first.mail [Return] . . . . Send mail. 
oe he OE Os Pee et eMac r eel gat Merle. d DXGyalo! 


The < sign directs the shell to pass the specified filename (first .mail) as input to the 
mailx command. 


You can specify more than one input file. 


To send first .mail to david using the tilde escape command, do the following: 


$ mailx david [Return] .. . . Sendmail to yourself. 
Subject: Reet fs Oe Ready 10nyouto type your message; 
~< first.mail [Return] . . . . Read in the contents of the file 


firstenarl 
irstemaii 3/115 = . .-. <«' « Getfeedback message. 
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(Ctriled jiaitie.se 2 1G Ra en ease 
EOT Pars . mailx shows EOT. 
$ . Return to the shell. 


message you are currently composing. You can also use the ~ r command to achieve the 


= The ~ < reads in the specified file, in this case first .mail, and adds its contents to the 


same results. 


} Get your partially composed message that mailx saved in the dead. letter file, com- 


= plete the message, and send it to david: 


$ mailx david [Return] ........ .. . . Send message to david. 
Subject: ek OT ee alt ei dae ie ke Pre Na eo 

~r dead.letter [Return] .... .. . . . . . « Readin (import) dead.letter file. 
~v [Return] as . Invoke the vi editor. 


Mon, 28 Nov @1 16:16 EDT 2005 
This is a test message to explore mailx capabilities. 
This message is composed using the vi editor. 


“/tmp/Re265” 3° lines and 115 characters......: The vi editor feedback message. 


Let’s assume you want to add a few lines to your message: 


Mon, 28 Nov 01 16:16 EDT 2005 ie sthin wins ia aeans KOWMplete the message: 


This is a test message to explore mailx capabilities. 

This message is composed using the vi editor. 

This is the first time I am using e-mail. Maybe I should save 
this text, get a copy of it, and frame it! 


:wq [Return] 
(continue) 


. Save and quit. 
. Get feedback message. 


At this point your message is not displayed, but you can see what you have composed 
before sending it by typing ~p and pressing [Return]; UNIX displays the whole mes- 
sage one page at a time: 


~p [Return] - + + + « « « « . Display the composed message. 


Mon, 
This 
This 
This 
save 


28 Nov @1 16:16 EDT 2005 

is a test message to explore mailx capabilities. 
message is composed using the vi editor. 

is the first time I am using e-mail. Maybe I should 
this text, get a copy of it, and frame it! 


[Ctrl-d] ...... .. . . . Indicate the end of your message. 
EOT 


9.3.1 


. This is the end of transmission. 
. Return to the shell. 


You do not have to compose your messages using the mailx editor at all. Maybe you 
have a memo already written that you want to send to another user. In that case, you use 
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9.3.2 


9.4 


the shell input redirection operator to redirect the mailx input from the default input 
device (the keyboard) to an existing file. 


i) Send a file called memo to Daniel, whose user ID is daniel. 


$ mailx daniel < memo [Return] . . Mail memo to daniel. 
$ ne ee ye eee ee RetUT TO the shells 


Assuming that your message is in a file called memo and you want to send it to the user 
ID daniel, this command will do the job. 
Uy 


Sending Mail to a Group of Users 


To send memo to user IDs daniel, susan, and emma, type: 


mailx daniel susan emma < memo [Return] 


The user IDs are separated by spaces. 


If you send mail often to a specific group of people, you can save yourself a lot of typing by 
defining a name for your list and using the defined name instead of typing the whole list of 
user IDs every time. To do this, you use the alias command, and the format looks like this: 


alias [name] [userIDQ1] [userID02] [usSerIDQ@3] [userIDQ4] 
[userID@5] [userIDQ6] 


Se mei ata 


For example, if you type: 


alias friends daniel david gabe emma [Return] 


Assuming your friends’ user IDs are assigned to the name friends, mail your memo to 
Ss your friends by typing mailx friends < memo and pressing [Return]. 


mailx COMMAND MODE 


When you are reading mail, mailx is in command mode, and the question mark prompt 
means it is waiting for your commands. While mailx is in command mode, a large 
number of commands are at your service, enabling you to copy, save, or delete your 
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Table 9.4 
The mailx Commands Available in Command Mode 
Lets you execute the shell commands (the shell escape). 
rd eect Changes to the specified directory, or to the HOME directory if none is 
: specified. 
nes) 
Deletes the specified messages. 
Displays the headlines of the messages. 
Exits mailx and removes the messages from the system mailbox. 
Displays active message headers. 
m users Sends mail to specified users. 
| 
R messages Replies to the sender of the messages. 
Replies to the sender of the messages and all the other recipients of the 
r messages 
same messages. 
a | 
s filename Saves (appends) the indicated messages to the filename. 
————————e 
t messages Displays (types) the specified messages. 
u messages Undeletes the specified messages. 
Exits mailx; does not remove messages from system mailbox. 
mail. You can reply to the sender of a message or send mail to a specific user without 
leaving the command mode. Table 9.4 summarizes some of these commands. 
Scenario The command sequences in the following sections show how mailx reads 
your mail and what commands and options are applicable in the command mode. They 
assume that your user ID is david, you have three messages in your system mailbox, and 
you want to read, display, and delete your mail. The mailx command provides you with 
the capabilities to manipulate your mail in different ways. Your only problem would be 
the selection of appropriate commands for the job at hand. 
9.4.1 Ways to Read/Display Your Mail 


The mailx command lets you read and display your mail in several different ways: each 
piece of mail one at a time, as a specified range of messages, or as a specified single 
message. Generally, regardless of how you plan to read your mail, you will want to dis- 
play a list of the mail, which you do simply by invoking mailx. Pressing [Return] at the 
? prompt shows the current message. 


Read/display your mail: 


$ mailx [Return] . . . . . Invoke mailx and display a list of the mail. 


mailx version 4.0 Type ? for help. 
"/usr/student/mail/david": 3 messages 3 new 
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>N 1 daniel Fri Sep 30 12:26 6/103 Room 
N 2. susan Fri Sep 30 12:30 6/107 Project 
N 3 marie Fri Sep 30 13:30 6/79 Welcome 

? [Return]... . . . . . Display the current message. 

Message 1: 

From: daniel Fri Sep 30 12:26 EDT 2005 

To: david 

Subject: Room 

StaLus oR ; 

Room 707 is reserved for your meetings. 

sf 


. Ready for the next command. 
Pressing [Return] at the ? prompt shows the current message, in this case message 1. 


eo meecurn| §. 9.9: "eas as. "Display messages, 
Message 3: 

From: marie Fri Sep 30 12:30 EDT 2005 

To: david 

Subject: Welcome 

Status: R 

Welcome back! 

? an Gish. sie Woy (Ready forthe nextcommand: 
7G 233s [Return] nut “ee Typéemessages: lithrouch 3. 
Message 1: 

From: daniel Fri Sep 30 12:26 EDT 2005 

To: david 

Subject: Room 

Status: R 

Room 707 is reserved for your meetings. 
Message 2: d 

From: susan Fri Sep 30 12:26 EDT 2005 

To: david 

Subject: Project 

Status: R 

Your project is in trouble! See me ASAP. 
Message 3: 

From marie Fri Sep 30 12:30 EDT 2005 

To: david 

Subject: Welcome 

Status: R 


Welcome back! 
? Pen Aerie Veen e Youarexeady fomthemexticommand: 


The t (type) command displays messages one after another. The range of messages is 
indicated by the low and high limit numbers separated by a hyphen. In this case, t 1-3 
means to display message numbers 1, 2, and 3. 

7 tn103) [Return] ..... 52s» Display messages 1 and 3. 

Message 1: 

From: daniel Fri Sep 3@ 12:26 EDT 2005 

To: david 

Subject: Room 

Statussor 


Room 707 is reserved for your meetings. 
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Message 3: 
From: marie Fri Sep 30 12:30 EDT 2005 
To: david 
Subject: Welcome 
Status: R 
Welcome back! 
Voices ca oes HLS OA) ee Yotare Teady tor ie test conmmana. 
= The t command also shows any specified mail indicated by the mail sequence numbers. 
= If more than one mail sequence number is indicated, the numbers must be separated by 
a space. In this case, t 13 means display messages 1 and 3. 
2) n [Return]? or, .*. 2. ] . Show the next message: 
AtcEOR ostnoit li = = 7.» » -») Geb heedpackicseage. 
f LT ae Se . Prompt returns for the next command. 
The n (next) command shows the next message in your mailbox, just like pressing 
[Return]. In this case, there is no next message; thus, the End of the File message is 
displayed. 
? n10 pi ideedtal . . . . . « Show the tenth message. 
10: : 7 vo» « « » « duvalid message number 
You can indicate a message number if you want a specific message to be displayed. In 
this case, n10 means to display message 10. But there is no message 10, so the error 
message is displayed. 
? f [Return] .. . . Show the headline of the current message. 
~ So Maries Fyre ay 30 12: 3@ EDT 2005 
eae oe os x Oe VDE prompt is ack. 
The f command shows the headline of your current message, in this case message 3. 
exe ( Return] eesat Fe. cae Ste xiemailx: 
Doe yy Se ah vader os a on oo LUI e ane Lr rOniDe 
If you use the x command to exit from mailx, all your messages remain intact in your 
mailbox. 
9.4.2 Ways to Delete Your Mail 


The mailx command lets you delete your mail one message at a time, delete all of the 
messages at one time, delete a specified range of messages, and recover messages you 
deleted by mistake. Let’s look at some examples. The scenario remains the same. You 
are David, and there are three messages in your system mailbox. 


Delete your mail: 


$ mailx [Return] .. . . . Read your mail. 


mailx version 4.0 Type ? for help. 
"/usr/student/mail/david": 3 messages 3 new 


>N 1 daniel Fri Sep 30 12:26 6/105 Room 
N 2 susan Fri Sep 30 12:30 6/107 Project 
N 3 marie Fri Sep 3@ 13:30 6/79 Welcome 


2d) [Return] oy 252 26995289 Delete theicurrentimessage. 
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9.4.3 


? d3 [Return] =e Ws: eee Delete messages; 
wen eta k Par . Show only the headlines. 
>N2 Som 2s & 2 ms)» >. ssusan Pri Sep 30 12:30 6/107 Project 


The h command displays the headlines of the messages in your mailbox. You have 
deleted messages | and 3, and the remaining message (message 2) is displayed. 


? ul [Return] . .. . . . . Undelete message 1. 
? u3 [Return] . .. . . . . Undelete message 3. 


The u command undeletes the specified message, in this case messages 1 and 3. 


? h [Return] .. . . . . . Check to see whether all messages are in 
your mailbox. 
1 daniel Fri Sep 30 12:26 6/103 Room 
2 susan Fri Sep 30 12:30 6/107 Project 
3 marie Fri Sep 30 13:30 6/79 Welcome 
? d 1-3 [Return] .. . . . Delete messages 1 through 3. 
? h [Return]... .. . . Check if they are deleted. 
No applicable messages 
? u* [Return] bh sie sree ndelete. all the deletedimessages: 


Using the u command with the * wild card undeletes all messages in your mailbox. 


? d/vacation [Return] . . . Delete all messages with the word vacation 
in their subject field. 
No applicable messages 


Using /string with the delete command, you can delete mail that has the specified string 
as part of the subject field. In this case, no message in your mailbox matches the string 
vacation, and so no message is removed. 


? d daniel [Return] . . . . Delete all messages from daniel. 


You can specify the sender’s user ID with the delete command to delete all the mail sent 
by the specified person. 


2x tReturn)| ss es  .  Xit mailx: 
. Back to the shell prompt. 


There are many ways to delete unwanted mail. However, when you exit from mailx 
using the x command, all messages remain in your mailbox, even the messages you have 
deleted. If you use the q command to exit mailx, then your mailbox is permanently up- 
dated according to the commands you have issued. 


After you quit mailx using q, you can no longer use the undelete command to re- 
store deleted messages, so make sure that you have deleted only the messages you 
intended to delete before you quit mailx. 


Ways to Save Your Mail 


The mailx command lets you save your messages in a specified file while you are 
reading them. You can save all your messages, a single message, or a range of messages. 
Let’s look at some examples. The scenario remains as before: david is your login 
name, and there are three messages in your system mailbox. 
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$ mailx [Return] .. . . . . Read your mail. 
mailx version 4.@ Type ? for help. 
"/usr/student/mail/david": 3 messages 3 new 
>N1_ daniel Fri Sep 30 12:26 6/103 Room 
N 2 susan Fri Sep 30 12:30 6/107 Project 
N 3 marie Fri Sep 30 13:30 6/79 Welcome 
? s mfile [Return] .. . . . Append the current message to mfile. 
"mfile" [New file] 12/86 . . Get feedback message. 
The s command saves your indicated message in the specified file. At this point mfile 
contains your current message, message |, indicated by the > sign. 
? s 2 3 mfile [Return] . . . Append messages 2 and 3 to mfile. 
"mfile" [Appended] 18/286 . Get feedback message. 
? s 1-3 mfile [Return] . . . Append messages | through 3 to mfile. 
"mfile" [Appended] 18/286 . Get feedback message. 
?°x [Return] *.- 2°... . ... . Exit; mailbox temams the:same. 
SIU, QP Pe Se sec ek Re Return to the shell prompt. 
At this point, all your messages are appended to mfile. You can use the mailx com- 
mand option -f to read your mail from mf ile. 
=| 1. Do not confuse mailx command option -f (to which you add a filename to read a 
S| specified file) with mailx command option f (which displays only the headline of 
only the current message). 

2. Do not confuse mailx command option -s (which sets the subject field to the speci- 
fied characters) with mailx command option s (which saves your messages in the 
specified file). 

9.4.4 Ways to Send a Reply 


You can send a reply to the sender of a message while reading your mail. This is conve- 
nient because you can send a reply right after you read a message. 


To send a reply while in the mailx read mode, do the following: 


$ mailx [Return]... . . . Read your mail. 


mailx version 4.@ Type? for help. 
"/usr/student/mail/david": 3 messages 3 new 


Pa NAT learnt a Fe a pif eb ed atk Sep 30 12:26 6/103 Room 
N 2 susan Fri Sep 30 12:30 6/107 Project 
N 3 marie Fri Sep 30 13:30 6/79 Welcome 
7 R [Return] . . 2... 2 Reply to the-current message. 


Subject: RE: Room .. . . . The subject prompt refers to Room. 
Pee fe ee . The cursor appears at the beginning of 
the line, ready for you to type your reply. 


Thank you 2 ae ie Tes: on Bote COMIPOSeRy OUI DL: 

[Ctri-d et os ee ee Send yourinessave: 

EOTi® wOtosds “490 Pepe ee eviessave tronemittca: 

fs “28ers SO. Ayer oP ae meReadvdor themoxt command: 

? R3 [Return] . 1% SS WE ReSpondtommessavers: 

? r3 [Return] - +. . . . « « Respond to message 3 and all the others 


who received a copy of it. 
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can specify one user ora list. of users to receive your message. 


While in the mailx command mode, send mail to a specific user by doing the following: 


? m daniel [Return] 7. . . . Sendmail to daniel. 
? m daniel susan [Return] . . Send mail to daniel and susan. 


? x [Return] een ee ne Ntmall xe 
uit % . The shell prompt appears. 


2 8) CUSTOMIZING THE mailx ENVIRONMENT 


You can customize the mailx environment by setting the mailx variables in the .mailrc 
file. To define these variables, you use the mailx set command. The mailx command also 
recognizes some of the shell’s standard variables. 


9:5.1 Shell Variables Used by mailx 


Some of the standard shell variables are used by mailx, and their values affect the mailx 

behavior: HOME (which defines your HOME directory) and MAILCHECK (which defines 

the frequency with which mailx checks your mail). Forexample;if you. want arrival of mail” 
~in-your mailbox tobe checked once.a minute, then you:define MAILCHECK as follow: 


S: 


_MAILCHECK=60 _ 


MAILRC is another shell variable used by mailx. This variable defines the startup 
file that mailx checks each time you invoke it. If this variable is undefined, then the de- 
fault value of $HOME/ .mailrc is used. For example, you can define MAIJLRC in your 
. profile file (the startup file for your login shell) as follows: 


MAILRC=$HOME/E-mail/.mailrc 


The HOME, MAILCHECK, and MAILRC shell variables are used by mailx, but 
FD you cannot change them while in mailx. 

A large number of mailx variables can be manipulated to tailor the mailx environ- 
ment to your specifications. You can set these variables from within mailx or set them in 
.mailrc. You use the set command to set up mailx variables and the unset command 
to reverse their settings. The format of the set command and the way you create and set 
up your .mailrc file are similar to those for . exrc (the vi editor startup file). 


=| These variables can be set in the startup file .mailrc or internally from mailx. 


append When you terminate reading your mail, if append is set, then mailx appends 
messages to the end of the mbox file instead of the beginning. 
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asksub When asksub is set, mailx prompts you for the Subject: field. It is set by 
default. 


crtand PAGER The crt variable is set to the number of lines on your screen. Messages 
that have lines more than the set number are piped through the command defined by the 
PAGER variable. 


To set up mailx so that, if a message is longer than 15 lines, it is piped to the pg com- 
mand and displayed one page at the time, do the following: 


Type set PAGER='pg' and press [Return]. (This is the default value of the PAGER 
variable, unless your system administrator has changed it.) 


CO Type set crt=15 and press [Return] to set the number of lines to 15. 
You can use the pg command options to scan messages up and down (see Chapter 7). 
DEAD Your partially composed messages that were interrupted (or messages that for 


some reason or another are undeliverable) are stored in the specified filename. The de- 
fault is as follows: 


set DEAD=$HOME/dead.letter 


To change the default file specified by the DEAD variable, you could type 

set DEAD=$HOME/E-mail/dead.mail [Return] 
EDITOR The EDITOR variable sets the editor invoked when you use the edit (or ~e) 
commands. The default is as follows: 


set EDITOR=ed 


To change the default EDITOR variable, you could type 
set EDITOR=ex [Return] 
It is changed to an editor called ex. 
escape The escape variable lets you change the mailx’ escape character. The default 
value is the tilde (~). 
To change the default escape variable character to @, you can type 
set escape=@ [Return] 
folder The folder variable makes a specified directory the standard directory for mailx. 
All mail files are saved in the directory specified by the folder variable. There is no de- 
fault value for the folder variable. 
To specify the EMAIL file in the HOME directory for mail files, type 
set folder=$HOME/EMAIL [Return] 
.4 
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This command does not create the EMAIL directory. It just assigns the specified direc- 
tory to the variable folder. You use the mkdir command to create the directory. 


header If the header variable is set, as it is by default, mailx displays the header of 


messages when you are reading mail. 


LJ To unset the header variable, type 
unset header [Return] 
MBOX The MBOX variable saves your read messages automatically in the specified 


file. The default filename is $HOME /mbox. 
To change the specified filename for read messages, you could type 


set MBOX=$HOME/EMAIL/mbox [Return]. 
Saving a message in another file or using the x command overrides the automatic 


=I Saving process. 
PAGER The PAGER variable is set to a paging command and works with the setup of 
the crt variable. The default paging command is pg. 


To change the paging command to more, type 


cis set PAGER=more [Return] 
record The record variable is set to the filename that captures all your outgoing mail 
automatically. There is no default value for this variable. 
jay) To save outgoing mail in keep, type 
ra set record=$HOME/EMAIL/keep [Return] 
This command does not create the EMAIL directory. It just assigns the specified direc- 
tory to the record variable. You use the mkdir command to create the directory. 


SHELL The SHELL variable is set to the shell program you intend to use. This is ap- 
plicable when you use ! or ~! to issue a command to the shell while you are in the mailx 
environment. The default is the sh shell. 
To change the default SHELL variable, you could type 


CO 
aa set SHELL=csh [Return]. 
Now the shell is changed to the C shell. 
VISUAL The VISUAL variable is set to the screen editor you intend to use when mailx 
is in the input mode and you use the ~ vy command. The default is the vi editor. 


9.5.2 Setting Up the .mailrc File 
ables you set to tailor the mailx according to your preference: You can use the vi editor 
_or the.cat.command to-create a .mailrc file. 
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9.6 


* 


Figure 9.7 shows a .mailrc sample file. In the sample file, friends and chess are 
the names assigned to two groups of user IDs. The sample file is also set up so that if a 
message is longer than 20 lines, it is piped to the pg command (the default PAGER 
value). Finally, your private mailbox, as set up in the sample file, is in the EMAIL direc- 
tory, and your outgoing mail is saved in a file called record in the EMAIL directory. 


Figure 9.7 
The .mailrc Sample File + 


KN \\\ 


COMMUNICATIONS OUTSIDE 
THE LOCAL SYSTEM 


This chapter has discussed the UNIX communication utilities that enable you to send 
mail to users who have login accounts on your local host. You can also send mail to 
users on other UNIX computers. If you are on a UNIX network, as big companies and 
universities usually are, you can use the same commands. However, you must give 
more information. For example, the destination of your message needs to have the 
name of the computer (node name on the network) in addition to the user ID of the 
person on the specified computer. For example, if the computer nodes between you and — 
David on the network were named X, Y, and Z, then you would type the following to 
send mail to David: 


mailx X\!Y\!Z\!david 


The details of communicating with other UNIX systems are outside the scope of this 
book. The commands in this chapter are all the basic skills you need; the rest is just a 
matter of looking up the commands in a reference book. 


. * 


COMMAND SUMMARY 


This chapter focused on the UNIX communication utilities and discussed the following 
commands and options. 
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ipa 
mailx 


This utility provides the electronic mail system for the users. You can send messages to 
other users on the system, regardless of whether they are logged on or not. 


-f filename Reads mail from the specified filename instead of the system mailbox. If no 
file is specified, it reads from mbox. 
-H Displays a list of the.message headers. 
-S subject Sets the subject field to the string subject. 


cd directory 


q 
h 
m users 


R messages 


r messages 


s filename 


mailx command mode 


When you invoke mailx to read your mail, it Dees itself in command mode. The prompt 
for this mode is the question mark (?). 


Lets you execute the shell commands (the shell escape). 


Changes to the specified directory, or to the HOME directory if none is 
specified. 


Deletes the specified messages. 


Displays the headlines of the current message. 


Exits mailx and removes the messages from the system mailbox. 


Displays active message headers. 


Sends mail to specified users. 


Replies to the sender of the messages. 


Replies to the sender of the messages and all the other recipients of the 
same messages. 


Saves (appends) the indicated messages to the file named filename. 


Displays (types) the specified messages. 


L t messages 


u messages 


x 


Undeletes the specified messages. | 


Exits mailx does not remove messages from the system mailbox. | 
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mailx tilde escape commands 

When you invoke mailx to send mail to others, it places itself in input mode, ready for you 
to compose your message. The commands in this mode start with a tilde (~) and are called 
tilde escape commands. 


~? = Displays a list of all the tilde escape commands. 


— 


Ser pene ma | mes you invoke the specified shell command while composing your 


message. 


~e Invokes an editor for editing your message. The editor to be used is defined 
in the mail variable called EDITOR. 


Displays the message currently being composed. 


Quits input mode. Saves your partially composed message is saved in 
the file called dead. letter. 


~r filename | Reads the file named filename and adds its contents to your message. 


~< filename | Reads the file named filename (using the redirection operator) and adds its 
contents to your message. 


~<! command | Executes the specified command and places its output into your message. 


Invokes the default visual editor, the vi editor, or uses the value of the mail 


a, variable VISUAL, which can be set up for other editors. 


~w filename | Writes the message currently being composed to the specified filename. 


mesg 
This command is set to n to prohibit unwanted write messages. It is set to y to receive 


messages. 


news 
This command is used to look at the latest news in the system. It is used by the system 
administrator to inform others of the events happening. 


Displays all the news items, whether they are in old or new files. 


Lists only the names of the news files (headers). 


Displays the number of the current news items. 


talk 


This command is used for terminal-to-teminal communication. The receiving party must be 


logged on. 
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| wall 


This command is used mostly by the system administrator to warn users of some imminent 
events. 


write 
This command is used for terminal-to-terminal communication. The receiving party must 
be logged on. 


Liss 


REVIEW EXERCISES 


1. What is the command for terminal-to-terminal communication? What is the key 
used to signal the end of the communication? 


2. What command is usually used by the system administrator to inform users about 
everyday events? 


What command broadcasts a message to everyone on the system? 
How do you make your terminal immune to unwanted messages? 
What is the command used to read mail? 

How do you know you have mail? 


What is the purpose of the .mailrc file? 


Sot Sees ee ee 


What is the command in mailx command mode to 
a. display the list of the message headers? 

b. read mail from a specific filename? 

c. change the subject field? 

d. display a list of tilde escape commands? 

e. read a specific file and add it into your message? 
f. invoke the default editor? 

9. What is the purpose of the following shell variables? 
a. DEAD 

b. record 

c. PAGER 

d. MBOX 

e. LISTER 

f. header 


10. What is the command to communicate with another logged-on user? 
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Terminal Session 


@ In this terminal session, you practice sending messages to other users. Send the mes- 


ae a sages to yourself to practice the commands. Then, when you feel comfortable using the 
commands, select another user as your partner and practice sending mail. 
The following exercises are recommended. In order to master the many commands 
of the UNIX communication utilities, you must spend time at your terminal and try all 
combinations of the commands. 


1. Create a directory EMAIL in your HOME directory. 
2. Create a .mailrc file in your HOME directory. If one already exists, modify it. 
3. Set up mailx as follows: 
a. Use the alias command to assign names to a group of users. 
b. Set up a file in the EMAIL directory to save your outgoing mail automatically. 
c. Set your mbox in the EMAIL directory. 
4. Send the following mail to yourself: 


So little time and so much to do. 
Could it be reversed? 
So much time and so little to do. 


While mailx is in the input mode, use the vi editor to compose your mail. 
Read the current date and time and append it to the end of your message. 


Save the message in a file before transmitting it. 


Seems sl 


Compose a few more messages in the same manner, using vi and other commands, 
and send them to yourself. This should give you enough messages to practice 
reading your mail. 


9. Read your mail. 


10. Use all the commands in the mailx command mode, including delete, undelete, 
save, and so on. 


11. Read your mail and exit mailx using the x command. Then read your mail and exit 
mailx using the q command. Observe the UNIX messages. 


12. Use mailx and look at your mbox. 
13. Now find another partner and have a chat using the write command. 
14. Set the mesg to n, then to y, and observe the effect with your partner. 


15. Sending mail to others may be one of the less boring parts of learning UNIX. Prac- 
tice and have fun. 


CHAPTER 1 0 


Program Development 


This chapter describes the essentials of program development. It 
explains the steps in the process of creating a program and provides 
a general description of the available computer programming lan- 
guages. It gives an example of a simple C program and walks you 
through the process of writing source code to make an executable 
program. The chapter also explains the use of the shell redirection 
operator to redirect the output and error messages of programs. 


Zoo 
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In This Chapter 
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Terminal Session 
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10.1 PROGRAM DEVELOPMENT 


Chapter | discussed software and computer programming in general. You learned the 
important role of software in making computers do all these wonderful things (open to 


discussion!). You also learned that there are two categories of software: application soft- 
. Ware and system software. 
_ A program consists of a set of instructions that guide the computer in performing 
‘its basic arithmetic and logical operations: Each instruction tells the machine to per- 


form one of its basic functions, and usually consists of the operation code and one or 


more eee, st a maitre oe 


ed. Figure 10.1 shows a 


ciel instruction. 


Figure 10.1 
The Format of a Simple Instruction 


operation code operands [ 


MUL = 1000,2000 


A computer is controlled by programs that are stored in the computer’s memory. - 
Memory storage is capable of storing only zeros and ones, so programs in memory must 
bein binary form. That means programs must be written in zeros and ones or converted 
to zeros and ones. Do programmers really write programs in zeros and ones? Fortu- 
nately, they do not have to anymore. Early programmers did not have a choice; they had 
to code programs in zeros and ones, for which they deserve a lot of respect. Program- 
mers write programs to create both categories of software. To write a program you need 
a programming language, and there are quite a few you can choose from. 


10.2 


“eproblem/TI ese instructions must tS written in a computer programming (anenede A 
program can be anything from a simple list of instructions that adds a series of numbers 
together, to a large and complex structure with many sections that calculates the payroll 
of a big corporation. 

Like computer hardware, programming languages have evolved in generations. 
Each new generation of languages improved on the previous ones and incorporated 
more capabilities for programmers. 

Figure 10.2 shows the hierarchy and generations of the programming languages. 
Let’s briefly explore the different levels of this hierarchy. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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Figure 10.2 


The Hierarchy of the Programming Languages 


| “lle a | 


FORTRAN COBOL PASCAL BASIC C/C++ | 


Dio 27d Ems) ASSEMBLER 


nt 2 jo == MACHINE |———~ 


10.2.1 


Machine.Language _ 
sah emrerenrmse ta OEE SO Machine 


language programs are written at the most basic level of computer operation; it is the only 
language computers can understand and execute. Programs written in other program- 
ming languages must be translated into the machine language of the computer on which 


the program is to be executed. (Programs called compilers do this translation and are.dis- 


ERB DANE EES For ne the mnemonic MUL is used to 
represent a multiply instruction. Because computers understand only zeros and ones, you 
must change a program in assembler language to machine language format for execution. 
This translation is done by invoking a program called an assembler. The assembler pro- 
gram translates the mnemonics in your program back to zeros and ones. 


10.2.2 ‘High-Level. Languages. 


- preters. High-level programming languages are simply a programmer’s convenience; 
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they cannot be executed in their original form (source code). This section describes a 
few of the major programming languages. 


Si fe Sree RR Soro 
large companies. More efficient and faster general-purpose computer programming lan- 
guages exist in the market, but COBOL is going to remain with us because more than 
half of all business application programs are written in COBOL. 


‘FORTRAN. The FORTRAN (FORmula TRANslator) programming language was de- 
veloped in 1955. It is most suitable for scientific or engineeri e- 
mains the most popular scientific language. Of course, FORTRAN has been modified to 


meet the demands of new computers. The current version of FORTRAN is FOR- 
TRAN77, which is a general-purpose language capable of dealing with numeric and 
symbolic problems. As with COBOL, a large body of existing code was written in FOR- 
TRAN, and it is still used in engineering and science. 


The idea of good style and 


habits in programming was around and the buzzwords "structured programming" were 
see shape when Pascal was created, which Dee structured Pe 


and its i 1 owever, the use af pa is not limited t to ae 
ucational institutions; it is used in industry to create readable and maintainable codes. 


ee ng it is Ree as fie most effective programming lan- 


guage for instructional purposes. Since then; BASIC has evolved into a general-purpose 
language, and its use is not limited to the education field. BASIC is widely implemented 
and is used in business applications. 


Bees ternonemaniconayico af the UNIX operating spain is written in 


C. C is a fast, efficient, general-purpose language. It is also a portable language; it is rela- 
tively machine independent. A C program written for one type of computer can be run on 
another with little or no modification. C is by far the language of choice for many pro- 
grammers developing programs for business, scientific, and other applications. 


eLearn enema rhe OOP piece He programmers’ lvece easier 


and reduce the program development time, especially when programs reach a certain 
size. C++ provides the language mechanism for implementing the OOP concept. 


fottintt ater, it was Daiedied into Internet ore and programs for Web pages. Java is 
syntactically similar to C++, but many of the confusing features of C++ are discarded. 
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10.3 


PROGRAMMING MECHANICS 


10.3.1 


To write a program, you have to choose a computer programming language. The choice 

of programming language depends on the nature of the application. Many general- 

purpose and specialized programming languages exist that fit any requirement. The 

exact steps you must follow to BRO HuES a Pe depend on the computer environment. 
‘ i 


Regardless of the computer operating system and the programming language you use, 
the following steps are necessary to create an executable program: 


1. Create the source file (source code). 


2. Create the object file (object code/object module). 
3. Create the executable file (executable code/load module). 


Source Code» You usually use an editor (such as the vi editor) to write a program.and 
save what you write in a file. This file is the source code. The source code is written in 
the programming language of your choice. By itself, your computer does not understand 
it. goal i 


A source file is a text file, which is also.called an ASCII file.You can display it on the 
screen, modify it using one of the available editors, or send it to the printer to obtain a 
hard copy of your program’s source code. 


ie ai aa aecaceeamet Te it is not an executable a yet; it 


lacks some necessary parts. These necessary parts are programs that provide the inter- 


face between the program and the operating system. They are usually grouped together 
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10.3.2 


In some systems, you invoke the compiler, and after the compilation process is 
completed, you invoke the linker to create the executable file. Other systems have the 
compiler start the linker automatically. On those systems, you just give the compile 
command, and, if your program does not have any compilation error, the linker is in- 
voked to link your program. 


Exactly how this works varies among systems, depending on the system environment/ 
configuration setup as done by the system administrator. 


Ul 
This process, starting from a source file and ending with creating an executable 
file, is depicted in Figure 10.3. 


Figure 10.3 


Program Development Steps 


library of other 
programs 


executable 
code 


source 
code 


compile 


load 
module 


of a compiler or an interpreter is t our so 
( i achine co uter c rstan 


structions: The compiled languages and interpreted languages represent two different 
categories of computer languages. Each has its advantages and disadvantages. 


inca rae: fe entire program at one time a fies not give 


you ped Saaai until it coupes the entire progr 


SERSETSPeR HCH rmeTS c> execute C and Pe programs, you must Anes a 


C compiler and a Pascal compiler. Compilers produce a better and more efficient object 
code than interpreters, so a compiled program runs faster and needs less space. 
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eg Re ie ee The nee Ry, 


not produce a separate object code file, and it must perform the translation process each 
time a program is executed. Interpreters usually are used in an educational environment, 
and the executable code they produce is less efficient than the code produced by a compiler. 


10.4 A SIMPLE C PROGRAM 


Let’s write a simple C program and go through the steps to see how this process works. 
The goal is to understand and practice the compilation process, not to learn the C lan- 
guage. However, you will have to understand some very basic characteristics of the C 
language to be able to write a simple C program and compile it successfully. 

Using the vi editor (or any other editor), create a source file called first.c. 
Figure 10.4 shows the contents of the file. 


Figure 10.4 
A Simple C Program 


a 1. Type the source code in lowercase letters. Like UNIX, the C language is a low- 
ercase language, and all the keywords must be typed in lowercase. 


2 systems 


mandatory. ~ 


. - 


The next step is to compile your source code. The command is as follows: 


$cc. firstvc [Return] 


The ce command compiles your source code and, if you do not have any errors, 
automatically invokes the linker. The end result is that you have an executable file called 
a.out. By default, a. out is the name of the executable file. Now if you want to exe- 
cute the file to see the program output, you type 


$ a.out [Return] .. .. . . Execute your program. 
Hi there! 

This is my first C program. 

$c Lee ED AR Sie i eee Ad itherprompirappears: 
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The output of a. out is displayed on the standard output device, your terminal. 


What if you do not want to call your executable file a. out? You can use the cc 
commana with the -o option to specify the name of the output file. 


Compile first.c and indicate the name of the output file. Call it first. 


$ cc first.c -o first [Return] . . . Use cc with the -o option. 
pee eee eee ere er ae nt eat Ae Eee EN Orerrorss and (ie Prompt is 
“i back. 


Make sure the name of the specified output file and the name of the source code file 
are different; otherwise, your source code file is overwritten and becomes your ex- 
ecutable file—which means your source code file is destroyed. 


Now your executable file is called first, and any time you type first at the 
prompt, you see program output on the screen: 


Seas RE CUnN |e ea) res ts aoc 2 4 Executesiimst: 
Hi there! 
jnis is my-farst C program. 


Cement. << eee Ready fomthenexucommants 


What if you do not want the output on the screen? Maybe you want to store the 
output of your program in a file. Using the output redirection capability of the shell, you 
can redirect the program output into another file. 


Run first and save its output in a file: 


$ first > first.out [Return] . . . . Outputis redirected to a file 
; called first:..out, so it is 
not displayed on the screen. 
$ cat first.out [Return] .. . . . . Check the contents of 
TIPS OUt, 
Hie enere! 
Mtseis My Tirst CO (program. 


$ ee ee he Oe ee throes AO the prommpuappeats. 


As you expected, the contents of the first.out file are the output of your C program. 
The first.out file was created by redirecting the output of your program into it. 
Execute first, show its output on the screen, and save it in a file: 


$ first | tee -a first.out [Return] . The output is displayed on 
the screen and also saved in 


TAPSt.out: 
Hr there! 
This is my first C program. 
re ee ee. as «| be-shell prompt appears: 


Using the tee (split output) command with the pipe operator, the output of the 
program first is displayed on the screen and also saved in first.out. The tee com- 
mand -a option appends the output to the end of the first. out file. 
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10.4.1 


Figure 10.5 
A Simple C Program with a Syntax Error 


Correcting Mistakes 


Assuming you did not make any mistake in writing your first C program, things are fairly 
simple. You compile and execute your program. But this is not always the case when you 
write large programs. The chances are good that you will make syntax and logical mistakes 
that you will have to correct before being able to run a program successfully. The C com- 
piler recognizes syntax errors and displays them on the screen with a line number reference. 

Suppose you modify first.c to look like the file in Figure 10.5, so that it has no 
semicolon (;) at the end of the first printf() statement. This time when you compile 
first.c, the compiler is going to complain. 


Now compile first.c. 


$ cc first.c -o first [Return] . . . . Compile and call the output 
file first. 

tirst.c., JanesGu svitaxserncons 

"first.c’, Line 6. 2llegal .charactersd3aoctral) 

"first.c", line 6: cannot recover. from earlier error: goodbye! 


SSR ea ia one ak ais als i ee «Hat ier Mine Ae tenting ger 2 Pe) reY oj 


The error messages indicate that you have some sort of syntax error on line 6. The 
compiler is not clever enough to recognize the exact error and its location; it just directs 
you to the vicinity of the error in the source code. 

At this point, the compiler has not produced an object code file. To correct the er- 
rors, you must go back to the source code, first.c, and add the semicolon. Then, to 
get the correct executable file, you have to recompile the file. 

It is easy to look at one or two error lines on the screen, but when you have a large 
amount of source code, the chances are good that you will have more than a few lines 
with errors. Remembering the errors and their line numbers when you want to edit your 
source file to correct the errors is not a trivial task. Therefore, it is desirable to save the 
compiler error messages in a file for easy reference. The redirection capability of the 
shell becomes handy again! 

The default error device is usually the same as the output device, your terminal, so 
the errors are displayed on your terminal. Suppose you want to redirect the errors to a 
specified file. 
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10.4.2 


Compile first .c and save compilation errors, if any, in another file: 


$ cc first.c -o first 2> error [Return]. . Recompile. 
ee ee is Gs 2 he Shell: prompk appears. 


The digit 2 before the > sign is necessary and indicates the redirection of the stan- 
dard error device. 


Where does the digit 2 come from? The command just shown needs some expla- 
nation. Let’s go back to the UNIX redirection concept and explore the origins of the digit 2. 


Redirecting the Standard Error 


The shell interprets the > as standard output redirection. The notation 1> is the same 
as > and tells the shell to redirect the standard output. The number / in 1> is the file 
descriptor number; by default, file descriptor | is assigned to the standard output device. 
For example, the following two commands do the same job: They redirect the output of 
the Is command to a file. 


$ ls -C > list [Return] 
or 
$ ls -C 1> list [Return] 


File descriptor 2 is assigned to the standard error device. The shell interprets the 
notation 2> as the redirection of the error output. For example, suppose you do not have 
a file called Y in your current directory, and you issue the following command: 


peCothyo-es 1 ROtTUnN] 0 2 oe a tn cat OpVaN tO 
Case canmot OPEN -Y 2.9 .,%.% = = «is a: (s) EtrORmessage: 


The error message appears on the screen. Now redirect the error output to a file. 


$ cat Y > Z 2> error [Return] .. . . . CopyY to Z. Keep errors 
in a file called error in 
the current directory. 


Onset GG os ye) a =) NOMIC OL Messapeca | Ne 
prompt is back. 

Scatvercor (REEURN) jas &lo-qel ae: oe) 2) sett SNOW the contents of the 
error file. 

Cae CAaNNGtRODEN Yo nt. or as es eee NS VOULeKpected, 

$ fy eon 2 be Stincice li) basiausie fal ot fede Od tne prompt appears. 


Now back to your C program and its compilation errors; you can redirect the com- 
pilation errors to another file by typing: 


$ cc first.c -o first 2> [Return] error. . Error message redirected 
to the error file. 

Ce i cer ee 8 nk ae NOLCEDOL AS Cisplayed: 

$ cat Srrore heturnl, «a. 9. aq + 4 on eos eee neck (ne compilation 
errors. 

PTirst.ec... Line 6; syntax error. 

"first.c", line 6: Cannot recover from earlier error: goodbye! 


Ee ee A ee ay, Fons, ¢ POMPE, 
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10.5 


UNIX PROGRAMMING TRACKING UTILITIES 


10.5.1 


10.5.2 


Other computer language compilers are available that work in a UNIX environment. 
You can obtain compilers for nearly every language to run under UNIX. 

The goal of this chapter is to introduce you to programming development under 
UNIX—not to present you with a comprehensive list of languages, compilers, and 
UNIX programming. However, it is important to know that UNIX provides you with 
utilities to help you organize your program development process. These utilities become 
especially useful and important when you are developing large-scale software. Fol- 
lowing is a very brief explanation of these utilities and their functions. 


REVIEW EXERCISES 


. Explain the steps necessary to write a program and produce an executable file. 
. What is a source code? 
. What is the function of a compiler? 


. What is the difference between a compiler and an interpreter? 


nn b&b» WO NH = 


. What is the command to compile a C program, and what is the default name of the 
executable file? 


6. Why can’t you send your executable file to a printer? 


Terminal Session 


In this terminal session, you are to write a sample C program. It is not expected that you 
know C programming. Copy the simple C program example in this chapter or one from 
any C programming book. The purpose is to familiarize yourself with the process of 
program development. 


1. Write a simple C program. 
2. Compile it. 
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- Run the program. 

- Compile it again and specify the executable file. 

. Run it again. 

. Save the output of your program in another file. 

- Modify your source code and make an intentional syntax error. 
. Compile again. 

. Observe the error messages. S¢ge if you can decipher them. 

- Recompile your program and save the error messages in a file. 


. Look at the file that contains the compilation errors. 


. 
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CHAPTER 1 1 


Shell Programming 


This chapter concentrates on shell programming. It explains the 
capabilities of the shell as an interpretive high-level language. It 
describes shell programming constructs and particulars. It ex- 
plores shell programming aspects such as variables and flow con- 
trol commands. It shows the creation, debugging, and running of 
shell programs, and it introduces a few more shell commands. 
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11.1 


UNDERSTANDING UNIX SHELL 
PROGRAMMING LANGUAGE: 
AN INTRODUCTION 


jlchciouldsbslchtoemieerts They have fea- 
tures that you find in traditional high-level languages, such as looping constructs and 
decision-making statements. This gives you a choice of programming in high-level 
languages or command languages. Command languages are interpreted languages, un- 
BaF eee SCRA ronan pe 


nd modify than prog ¢ ou 
pay a-price-for this convenience: These-programs typically take much longer toexecute, 
nes. 

The UNIX shell has its own built-in programming language, and all shells (Bourne 
shell, Korn shell, C shell, etc.) provide you with this programming capability. The shell 
language is a command language with a lot of features common to many computer pro- 
gramming languages, including the structured language constructs: sequence, selection, 
and iteration. Using the shell programming language makes it easy to write, modify, and 
debug programs, and this language does not need compilation. You can execute a pro- 
gram as soon as Eyou finish eaianeal it. 


CAUTES, ST DIS, OF S Bue 
nds for the shell to execute. As you exe- 
cute a shell script, each command in the script file is passed to the shell to execute, one at a 
time. When all the commands in the file are executed, or if an error occurs, the script ends. 

You do not have to write shell programs. But as you use UNIX, you will find that 
sometimes you want UNIX to perform functions that it does not have a command for, or 
to perform several commands simultaneously. UNIX commands are numerous, difficult 
to remember, and involve a lot of typing. If you do not want to have to remember all that 
strange UNIX command syntax, or if you are not a good typist, then you may want to 
write script files and use them instead of complicated commands. 


ie RSE can use vi to create Pe fies Also, you can use the cat leer 
to create any one of these files quickly. Remember, the cat command is good for cre- 
ating small files with few lines of code. 


2. You can create these script files in the $HOME/Chapter11 directory, under the ap- 
propriate subdirectories. For example, create programs in section 11.2 in the 
$HOME/Chapter11/11.2 directory or programs in section 11.5 under the 
$HOME/Chapter11/11.5 directory. Of course, you can create these files in any 
directory you wish and this is only a suggestion to make your directory structure 
and files organized according to the chapters and sections of your textbook. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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11.1.1 


11.1.2 


a 


Writing a Simple Script 


You do not need to be a programmer to write simple script files: For example; suppose you 
Pemptememmmmninetera Raita s/o a 


magpette = ery . . « « « « Type the command. 


Go cae a eee = ale GY so eee men is Play te Mines. 


The output of the who command is passed as input to the we command, and the -I 
option counts the lines that indicate the number of current users on the system. 

You can write a simple script file to do the same thing. Figure 11.1 shows a 
simple shell script called won (Who is ON) that uses the who and we commands to re- 
port the number of people currently logged on the system. Shell scripts are stored in 
UNIX text files, so you use the vi editor (your favorite text editor) or the cat command 
to create them. 


Figure 11.1 
A Simple Shell Script 


A # at the beginning of a line indicates that the line-is a remark line and is for docu- 
mentation. The shell ignores lines starting with #. 


Executing a Script 


There are two ways to execute a shell script: You can use the sh command, or you.can 


The shell Bee won is not an ane fie so you must aHvoke anotter shell to exe- 
cute it. You specify the file name, and the new shell reads the script, executes the com- 
mands listed in it, and ends when all the commands have been executed (or when it 
reaches an error). 

Figure 11.2 shows how the won file can be executed using this method. Typing sh 
(or ksh, bash, etc.) to invoke another shell each time you want to execute a script file is 
not very convenient. However, this method has its advantages, especially when you 
write complex script applications that need debugging and tracing tools. (These tools 
are discussed later in this chapter.) Under normal circumstances, the second method, 
making the script executable, is preferred. After all, the less typing, the better. 
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Figure 11.2 
Using the sh Command to Run a Script 


As was mentioned before, you can use the name of your current shell or any other shell 
in your system instead of sh. For example, the following commands all invoke a shell 


script called won: 


SuSn Wonk [Return] oc2 booed es Using si: 
$ ksh won [Return] .... . . . Using ksh. 
$ bash won [Return]... . . . . Using bash. 


CC ARES 


ange the mode-of a specified file»Table 11.1 shows the 
chmod options. Assuming that you have a file called myfile, the following example shows 
how you can change its access mode. 


Table 11.1 
chmod Command Options 


Write permission. 
Execute permission. 
No permission. 


Grants permission. 


Denies permission. 


Sets all permissions for a specified user. 
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os 


os 


The following command makes myf ile an executable file: 


$ Is -1 myfile [Return] .. . . Check myfile mode. 

rw- rw- r-- 1 david student 64 Oct 18 15:45 myfile 
$ chmod u+x myfile [Return] . . Change myfile mode. 
$ Is -1 myfile [Return] .. . . Check myfile mode again. 
- rWwx rw-r-- 1 david student 64 Oct 18 15:45 myfile 
$ tic isle eae “aa? ee Cae oe oro DRO Rel ptm pL appodrs: 


‘The-Is. command is used to verify the fact that its aeeess mode is-changed. The 1. 
Se ee ae 


Assuming user, group, and others have read and write access on myfile file, the fol- 
lowing command removes the write access for all other users: 


$ chmod o-w myfile [Return] . . Change myfile mode. 
$ <p ay Web gba ETON na ge ODIO UN le appears. 


—— 


You and members of your group still have read and write access privileges, but 
others can only: read from your file. (You can use the Is command to verify the changes.) 
; others d e access to 


myfile. 


The following command changes the access privileges for all users (owner, group, and 
others) to read and write: 


$ chmod a=rw myfile [Return] . . Change myfile mode. 
$ hier ne eet aee eee peers See CULIER POND LORE 


Now anyone can read or write to myfile. (Again you can use the ls command to verify 
the changes.) The letter a indicates all users, and rw indicates read and write access. 


The following commands remove all access privileges for the group and other users: 


$ ls -1 myfile [Return] . . . . Display myfile mode. 

- PWx rw- r-- 4 david student 64 Oct 18 15:45 myfile 

$ chmod go= myfile [Return] . . Change myfile mode. Notice that 
there is at least one space between 
c= ONO nya 

$ ls -1 myfile [Return] . . . . Check the mode changes. 

- PWX------ 1 david Student 64 Oct 18 15:45 myfile 

DA Se seats DM a? aire ae ANC LU MOM sOrOMIpL. 


Returning to your won shell script, let’s make it an executable file: 


$ ls -1 won [Return] . .. . . . Check mode set for won. 
-rw- rw- P-- 1 david student 64 Oct 18 15:45 won 
$ chmod u+x won [Return] . . . . Change mode. 

$ ls -1 won [Return] . .. . . . Verify the change. 


-rwx rw- r-- 1 david student 64 Oct 18 16:45 won 
$ nee Se ee a ee ROU IEMROR the Hoe Onn pis 
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11.2 


Now won, your shell script file, is an executable file, and you do not need to invoke 
another shell program to execute it. You execute won like any other command (exe- 
cutable file) by simply typing the filename and pressing [Return]. 


$ won [Return]... .. . . . . Execute won. 
ee ee | Ne OLILDUt ShOws here are O USELS: 
Sie ee eben og. lhe. Shellpromptappeats: 


WRITING MORE SHELL SCRIPTS 


5 


Shell programming is relatively simple, and it is a powerful tool at your disposal. You 
can place any command or sequence of commands in a file, make the file executable, 
and then execute its contents simply by typing its name at the $ prompt. 

Table 11.2 lists the shell built-in commands that are covered in this chapter and 
shows their availability under different shells. 


Table 11.2 
The Shell Built-in Commands 


while sh ksh bash 


1. Most UNIX systems include more than one shell. The commands and script files 
(programs) in this book should work with the sh, ksh, and bash shells. However, 
there are many variations with subtle differences in the installation. Use the man 
command to see how a particular command is used in your version of the shell. 


2. You can change your current shell by typing sh, ksh, or bash to invoke any of the 
three shells, the Bourne shell, Korn shell, or Bourne Again shell. This does not 
change your login shell. Typing exit terminates the current shell and you are back 
to your login shell. 


3. The standard variable SHELL is set to your login shell. You can find out what is 
your login shell by typing the following command line: 


$ echo $SHELL [Return] . . . . . Display content of the SHELL 
variable. 
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Let’s modify the won file and add a few more commands to it. Figure 11.3 shows 
won2, the modified version of the won script file. 


# wone2 

# won version 2 

# Displays the current date and time, # of users currently 
# logged in, and your current working directory 

e 

date # displays current date 

who ; we -l # displays # of users logged in 

pwd # diplays current working directory 


Assuming the won access mode is changed and it is an executable file, Figure 11.4 
shows the output of the second version of the won program. 


$ won2 


Wed Nov 30 14:00:52 EDT 2005 
14 
/usr/students/david 


$ 


The output of the second version of the won program is cryptic and certainly can 
be improved. Let’s use a few echo commands here and there to make the output more 
meaningful. Figure 11.5 shows the won script, third version, called won3. 


A AG SUE I NA 
On Of TNE wons Frogdi 


-n won3 

# \ & 

# won3 

# won version 3 - The user-friendly version 

# Displays the current Gate and) tame, #, Of users currently 
# logged in, and your current working directory 


# 

echo # skip a line 

echo, (Date and Time:\c) 

date # displays current date 

echo "Number of users on the system: \c” 

who } wo -1 # displays # of users logged in 
echo. Your current ‘dinectory:\c’ 

pwd # displays your current directory 
echo # Skip a line 
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11.2.1 


Figure 11.6 shows the output of the won program, third version (won). It is more 
informative and looks better. 


Figure 11.6 
The Output of the won3 Shell Program 


Using Special Characters 


As was discussed in Chapter 8, 


a mee ee erence oe 


the echo command argument string. These characters give you more control over the 
SC aa a rege OT SL SE 


t efau return ing. 
Table 11.3 summarizes these escape characters. The following command sequence 
shows examples of using the escape characters. 


Table 11.3 


The echo Command Special Characters 


A backspace. 


Inhibits the default next line ([Return] key) at the end of the output string. 


A carriage return and a form feed next line ([Return] key). 


A carriage return without a line feed. 


A tab character. 


A zero followed by 1-, 2-, or 3-digit octal number representing the ASCII 
code of a character. 


If these commands do not work, make sure you are using the -e option to make the echo 
command to recognize escape characters. For example, the previous command is typed as 


$ echo -e "\n\n\n"[Return] . . . Using the -e option. 


This note is applicable to the rest of the programs that use the echo command with es- 
cape characters such as \c, \b, and so on. 


eee 
C~) 
11.2.2 
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Use the \n escape character: 
$ echo "\nHello\n" [Return] . Use \n escape character. 
Se eT ee . A blank line is produced by the 
first \n. 
. The word hello. 
. A blank line is produced by the 
second \n. 
. A blank line is produced by the 
echo command. 
$ bis, she exe GaBeGate Oa wil tess ote ae ae LOE Tea Dpears, 


hello . 


$ echo "\07\0O7WARNING" [Return] .. . Use \07 for the bell sound. 
WARNING 


The prompt reappears. 


You hear the terminal bell sound twice (beep beep), and the WARNING message is 
displayed. 


Assuming [Ctrl-z] clears your terminal screen (octal number 32), use the echo com- 
mand to clear the screen. 


. Clear the screen. 


$ echo "\032" [Return] 
ay eae echt ae . Return to the prompt. 


Sets for 


1. The screen is cleared, and the prompt appears at the top left corner of the screen. 


2. If this command doesn’t clear your terminal screen, it means [Ctrl-z] is not the 
clear screen code for your terminal. For most shells you can simply type clear and 
press the [Return] key to clear the screen. 


Logging Off in Style. 


= 


Suppavearcrmparisteehanaaiial \ouseemmeerpeicr ceed ae 


Write a script file called bye that contains one line of code, the command exit: 
$ cat bye [Return] . Show contents of bye. 
exit Ale DPS Seylasery, gape . One line of code. 
eM Tene hind 6 JENKIN ai 
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K_ Change bye to an executable file and run it to log out: 


$ chmod u+x bye [Return] . . . Change the file mode. 
$ bye [Return] een Es saree Logout, 
Dee et ete ee eve, eran VOUrare- still in UN DX 


Why didn’t exit work? When you give a command to the shell, it creates a child 
process to execute the command (as described in Chapter 8). Your login shell is the 
parent process, and your script file bye is the child process. The child process (bye) 
gets the control and executes the exit command that consequently terminates the child 
process (bye). When the child is dead, control goes back to the parent (your login shell). 
Therefore the $ prompt is displayed. 

To make the bye script work, you must prevent the shell from creating a child 
process (by using the dot command as described in the following section), so that the 
shell executes your program in its own environment. Then the exit command terminates 
the current shell (your login shell), and you are logged out. 


11.2.3 


Returning to your bye script file, let’s execute it again, this time using the dot command: 


$ . bye [Return] . . . . . « . Use the dot command. 
UNIX System V Release 4.0 
TOGa ahem et re ere RECEIVE LOgi prompts 


As with other commands in UNIX, there is a space between the dot command and 
its argument (in this case, your bye program). 


Let’s try another version of the bye script that does not require the dot command so you 
can simply type bye and press [Return] to log off. 

In Chapter 8, you learned about the kill command. The following command placed 
in the bye script file means to kill all processes, including the login shell. 


$ cat bye ene Sel cee ae Golle wavecsions 
Keiser SaO ie seat es . . » » «+ » Place command to kill all processes. 
$ ee ee... 41. es ceeCcive PLOmNpE. 


Only one problem remains. You want to be able to use the bye script regardless of your 
current directory. If bye is in your HOME directory, you have to either change to your 
HOME directory every time you want to execute bye or type the full pathname to the 
bye file. 


Path Modification You can modify the PATH shell variable and add your HOME di- 
rectory to it. Thus your HOME directory is also searched to find the commands. 
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{ . Change the PATH variable to add your HOME directory. 


$ echo $PATH [Return] ) Od. eds b@heck the PATH assionment. 
PATH=: /bin: /usr/bin 

$ PATH=$PATH:$HOME [Return] . . . Add your HOME directory. 
$ echo $PATH [Return] ... . . . Check again. 

PATH=: /bin:/usr/bin: /usr/students/david 

Sey ide Ve ee WO Ie DR Receive memroning 


Now everything is ready; type bye and press [Return] at the $ prompt, and you are 
logged off. 


=| To make your changes permanent, place the new PATH in your .profile file. Then, 
z= any time you log in, the PATH variable is set to your desired path. 


and then substitutes the o I i : = 


$ echo Your current directory: ‘pwd' [Return] 


the output looks like this: 


Your current directory: /usr/students/david 


=| In this case, pwd is executed, and its output, your current directory name, is placed in a 
a string that is passed to the echo command. 


11.2.4 


Invoke the kb_read shell script: 


$ kb_read [Return]> ©. 9.) . | A. 2 Run it: 
Enteryyounonamnes itt. gay Galion mieUsenissorompted: 
david [Return]>~. ... . . . . « Enteraname 

Your name is david .. .. . .. . Nameisechoed back. 


$. Sse Lonyicsl: gay! is pleura, gL ele SN COM CeDRONa TE: 


) 
J 
( 
} 
} 
wo 
NO 
on 


$ cat -n kb read 
18 

# kb read 

: A sample program to show the read command 

echo 

echo “Enter your name:\c" 

read name 

echo "Your name is $name" 

echo 


skip a line 

prompt the user 

read from keyboard and save it in name 
echo back the inputted data 

Skip a line 


OON® o£ Wf 
Se te Sk Oe OH 


a I. Your input string is stored in the variable name and then displayed. 


—E 2. It is a good idea to put the variables in quotation marks because you cannot antic- 
ipate the user input, and you do not want the shell to interpret special characters 
such as [*], [?], and so on. 


erent "viata line-f he j seas eee ean Li 
eee ores oct. casaornienamperce erence ae 


| 
| 


| 


The characters assigned to the IFS shell variable (see Chapter 8) determine the words’ 
delimiters, in most cases the space character. 


TIUIII] 


l 


Figure 11.8 shows a simple script, read_test, that reads the user response and 
displays it back on the screen. In this example, your input string consists of five words. 


$ cat -n read_test 

# 

# read test 

A sample program to test the read command. 

# 

echo # skip a line 

echo "Type in a long sentence:\c’ # prompt user 

read Word1 Word2 Rest # read user input 
echo "$Word1 \n $Word2 \n $Rest" # display the contents of the variables 
echo Ad or my act): .). # signal the end of the program 
echo # skip a line 


Soonoopwn-o0 


FA 
=< 
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CJ Let’s run the read_test script: 
$ peau test [Return] ........ . . . Assume read_test is an executable file. 
Type in.a long sentence: “2 .0:0. «+ ais « Promptis cispiaycn, 
Let's test the read command. [Return]. . . Show your input. 
PetlS. «hte tao > Bape ee ae eee en CHIC NE OLN Tare 
COSTS Ro ee YY ln Re ehs! eal +e ke we COMLERE Ol rOrac: 
the read command a eee es Arena a tea GORICUL Oro Cee, 


Ends Of mVeaC uae) 


Be es a aes ee toMy Ao MR eCeLVespEOMIDE: 


11.3 EXPLORING THE SHELL 
PROGRAMMING BASICS 


Now that you know you can place a sequence of commands in a file and create a simple 
script file, let’s explore the shell script as a full-powered programming language that 
you can use to write applications. 

Like any complete programming language, the shell provides you with commands 
and constructs that help you write well-structured, readable, and maintainable pro- 
grams. This section explains the syntax of these commands and constructs. 


11.3.1 Comments 


Documentation is important when writing computer programs, and writing a shell script 
program is no exception. Documentation is essential to explain the purpose and logic of the 
program and commands used in the program that are not obvious. Documentation is for 
you and anybody else who reads your program. If you look at a program a few weeks after 
you have written it, you will be surprised at how much of your code you do not remember. 


| The shell recognizes # as the comment symbol; therefore, characters after the # are 
ignored. 


Inde! The following command sequences show examples of a*comment line: 


# Ui aaa diy ui, ebay wee ic howe Se Bos eee DISS a Comment: 
# program version 3 peer ae -<» « » « = Lhisis also a comment line. 
date # show the current date. . . . . . . This is acomment that begins in the 


middle of the line. 


11.3.2 Variables 


Like other programming languages, the UNIX shell lets you create variables to store 


values in them. an AD in RUE Cie ee 


variable=value 
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Fo Spaces are not permitted on either side of the equal sign. 


eee ee ee 
The variable names follow the same syntax and rules that apply to file names as 
described in Chapter 5. Briefly, to refresh your memory, names must begin with a letter 
or an underscore character (_); you can use letters and numbers for the rest of the name. 
The shell is an interpretive language, and the commands or variables you place in 
your script file can be directly typed at the $ prompt. Of course, this method is a one-time 
process; if you want to repeat the sequence of commands, you have to type them again. 


The following examples are valid variable assignments, and they remain in effect until 
you change them or log off: 


$ count=1 [Return] .... . . . . Assign character 1 to count. 
$ header="The Main Menu" [Return] . Store the string in header. 
$ BUG=insect [Return] .. . . . . Make another variable assignment. 


a i i bedded white spaces, th i 


Scampi the foiowiae command erases the eaiable called x Las 


$ unset XYZ [Return] 


Displaying Variables 
You know from Chapter 8 that the echo command can be used to display the contents of 


variables. The format is as follows: 


echo $variable 


e Let’s show the contents of the three variables assigned in the previous examples: 


mae $ echo $count $header $BUG [Return] . Show the values stored in the 
variables. 


1 The Main Menu insect 
$ ee eee eee ee ae ne shell promptappears. 


Command Substitution 


You can store the output of a command in a variable. You enclose a command in a pair 
of grave accent marks (~), and the shell executes the command and replaces the com- 


mand with its output, like this: 


$ DATE='date’ [Return] ... . . . . Save the output of the date 
command in the variable DATE. 
$ echo $DATE [Return]... . . . . . Check what is stored in DATE. 


Wed Nov 29 14:30:52 EDT 2001 
Cea 22 eat On) Aalon 20, diniioy ‘sien The shell-prompt appears. 
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=]| The output of the date command is stored in the DATE variable, and the echo command 
Z| is used to display DATE. 
11.3.3 The Command Line Parameters 


ally separated by spaces. These arguments are passed to the program and change the be- 
havior of the program or make it act in a specific order. The special variables are num- 


bered in sequence from 0 to 9 (no number 10) and are named $0, $1, $2, and so on. 
Table 11.4 shows the list of the special (positional) variables. 


Table 11.4 
The Shell Positional Variables 


Contains the name of the script, as typed on the command line. 


Contains the first through ninth command line parameters, respectively. 


Contains the number of command line parameters. . 


Contains all command line parameters: “$1 $2... $9”. 


Contains the exit status of the last command. 


Contains all command line parameters: “$1 $2... $9”. 


4 


Contains the PID (process ID) number of the executing process. 
4 


Using Special Shell Variables 


Let’s look at examples to understand how these special shell variables are used and 
arranged. Suppose you have a shell script named BOX, whose mode you have changed to 
an executable file, using the chmod command. Figure 11.9 shows your BOX script file. 


1. The special variable $0 always holds the name of the script typed on the command 
line. 


2. Special variables $1, $2, $3, $4, $5, $6, $7, $8,.and.$9 hold arguments 1 through 9, 
respectively. Command line arguments after the ninth parameter are ignored. 


3. The special variable $* holds all of the command line arguments passed to the pro- 
gram in a single string. It can store more than nine parameters. 


4. The special variable $@ holds all of the command line arguments, just like the $*. 
However, it stores them with quotation marks around each command line argument. 


5. The special variable $# holds the count of the command line arguments that are 
typed on the command line. 


6. The special variable $? holds the exit status received from the exit command in 
your script file. If you have not coded an exit, then it holds the status of the last non- 
background command executed in your script file. 


7. The special variable $$ holds the process ID of the current process. 
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Figure 11.9 
A Shell Script File Named Box 


The following command sequences show different invocations of the BOX program 
(with or without the command line arguments), and the output of each run is investigated. 


Invoke BOX with no command line arguments; just type the name of the file: 


$ BOX [Return]... . .. . . Nocommand line arguments are given. 


The following is output of the BOX script: 
Total number of command line arguments: 0 
The first parameter is: 

The second parameter is: 

ihiste—Tne blast sof all parameters: 


$ ME eee a egress 81s RECEIVES DIOMpt: 


The variable $0 holds the name of the script that is invoked. In this case, BOX is stored in 
$0. There are no command line arguments, so the $# holds $0, and no value is stored in 
variables $/, $2, and $*. The echo command shows the prompt strings. 


Invoke BOX with two command line arguments. 


$ BOX IS EMPTY [Return] . . . Command line has two arguments. 


The following is output of the BOX script: 
Total number of command line arguments: 2 
The first parameter is: IS 

The second parameter is: EMPTY 

iitentcuite Simo; all parameters: 1S EMP Yy. 


$ PEMPP en Me fe tates. eth. 4 RECEIVE PrOMmpr, 


The script name is stored in $0; in this case, BOX is stored in $0. The first argument is 
stored in special variable $/, the second argument in $2, and so on. In this case, IS is the 
first command line argument (stored in $/), and EMPTY is the second one (stored in $2). 
The $* holds the list of all the command line arguments. In this case, it holds IS EMPTY. 

If a script with more than nine command line arguments is invoked, any argument 
after the ninth one is ignored. However, you can capture all of them when you use the 


special variable $*. 
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Assigning Values 
eS Examine the following examples: 
; 

$ set One Two Three [Return]. . Assign three arguments. 

$ echo $1 $2 $3 [Return]. . . . Display the values assigned to $/-$3. 

One Two Three ° 

$ set ‘date' [Return] .. . . . This is another example. 

$ echo $1 $2 $3 [Return]. . . . Display the positional variables. 

Wed Nov 29 

Oe’ iow ey Sie Rees ose “ST Ce by, Oe ac keereie Drouapl. 

The date command is executed, and its output becomes the argument to the set 
command. If the output of the date command is 

Wed Nov 30 14:00:52 EDT 2005 
then the set command has six arguments (the space character is the delimiter), and the $1 — 
variable holds Wed (the first argument), $2 holds Nov (the second argument), and so on. 
Scenario Now let’s write a script file and make use of these positional variables. Sup- 
pose you want to write a script file that stores the specified file in a directory called 
keep in your HOME directory, and then invoke the vi editor to edit the specified file. 
The commands to do this job are 

$ cp xyz $HOME/keep [Return] . . . Copy the specified file xyz to keep. 

$ vi xyz [Return] .. . . . . . Invoke the vi editor. 

Figure 11.10 shows a script file called svi. that also does the job. Commands in 
the svi file are the same commands you type at the prompt. The positional variables are 
used to make svi a versatile program. It saves and edits any specified file passed to it on 
the command line argument. 

If svi works, the xyz file is saved in the keep directory, the vi editor is invoked, 
and you are able to edit the xyz file. You can use the Is command to check if a copy of 
the xyz file is saved in keep. 

Figure 11.10 


The svi Script File 
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11.3.4 


Scenario Suppose the svi mode is changed to make it an executable file, and you 
have a file called xyz in your current directory that you want to edit. 


Let’s run Svi and look at the results: 


$ svi xyz [Return] Pape we Go ss RUN SSVI With aspecitied file 
name. 

et One wee Rite.) in ar Ou Ta om YOU aren the yreutonand the 
contents of xyz are displayed. 

Pee ee ke ds oe oe 4%, Show therest ofthewi screen: 

“xyz” 1 Line, 5 -charatters.’':-.  .° The vi status line. 

tee eee ie i ewes) en 8h he, prompt tsrcisMlay eakalten 
you exit vi. 


What if you do not have the xyz file in your current directory? How does the svi 
program work if you don’t specify a file name? The svi program will work, but it may 
not be exactly the way you would expect. In the first case, the cp command fails to find 
the xyz file in your current directory, and the vi editor is invoked with the xyz as a new 
file. In the second case, the ep command fails again, and the vi editor is invoked with no 
file name. In both cases, you do not see the ep command’s error messages, as vi is in- 
voked before you have a chance to see them. 

The svi program needs fixing. It must be able to recognize errors, show the ap- 
propriate error messages, and not invoke cp or vi if the specified file is not in your 
directory or the filename is not specified on the command line. 

Before modifying the svi code to handle these problems, you need to know some 
other commands and constructs of the shell language. 


Ww i i , which. i ). If no exit value is 
provided, the exit value of the last command executed by the shell is used. To be consis- 
tent with the other UNIX programs (commands) that usually return a status code upon 
completion, you can program your script to return an exit status to the parent process. 
As you know, typing exit at the $ prompt terminates your login shell and consequently 
logs you off. 


Conditions and Tests 


You can specify that certain commands be executed depending on the results of the 
other commands’ executions. You often need this kind of control when writing shell 
scripts. 

Every command executed in the UNIX system returns a number that you can test 
to control the flow of your program. A command returns either a 0 (zero), which means 
success, or some other number, which indicates failure. These true and false conditions 
are used in the shell programming constructs and are tested to determine the flow of the 
program. Let’s look at these constructs. 


332 Chapter 11 


commands 


last -command 
fi: 


1. The if statement ends with the reserved word fi (if typed backward). 


2. The indentation is not necessary, but it certainly makes the code more readable. 


3. If the condition is true, then all the commands between the then and fi, what is 
called the body of the if, are executed. If the condition is false, the body of the if is 
skipped, and the line after fi is executed. 


The square brackets around the conditions are necessary and must be surrounded 
by white spaces, either spaces or tabs. 


le -) Modify the svi script file to include an if statement to match Figure 11.11 (svi2). The 


SS if statement is putting some control over the Svi2 output. 


$ cat -n svi2 
1 # svi2 
2 # save and invoke vi 


3 # A sample program to show the usage of the shell variables 

4 # Version 2: adding the if-then statement 

5 # 

6 DIR=$HOME/keep # assign keep pathname to DIR 

Catt St = 1] # check for number of command line arguments 
8 then 


9 cp $1 $HOME/keep # copy specified file to keep 

1 tn "end of the if statement . 

# invoke vi with the specified file name 
# end of the program, exit 


If the count of the command line arguments ($#) is one (a filename is specified), 
then the condition is true and the body of the if (the ep command) is executed, followed 
by the vi invocation with the specified file name, exactly as the last svi program run. 

If the count of the command line arguments ($#) is zero (no filename is specified 
on the command line), then the condition is false, the body of the if (the cp command) 
is skipped, and only the vi editor is invoked with no file name. 
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Figure 11.12 


You can run the svi2 program by typing the following command line: 


$ svi2 [Return] ... . . . . Runsvi without an argument. 
$ svi2 myfirst [Return] . . . Runsvi2 witha file name. 


The if-then-else Construct 


if | condition | 
then 
true -commands 


last -true-command 
else 
false-commands 


last-false-command 


1. If the condition is true, then all the commands between the then and else, the body 
of the if, are executed. 


2. If the condition is false, the body of the if is skipped and all the commands between 
else and fi, the body of the else, are executed. 


Modify the svi2 script file to include the if and else statements. Figure 11.12 shows 
this modification, called svi3. 


Another Version: The svi3 Script File 


AN 
AW 


N\ 
AN 
AY 
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Be 


* 


If the count of the command line arguments ($# ) is one (a filename is specified), 
then the condition is true and the body of the if (the ep and vi commands) is executed. 
Next, the body of the else is skipped, and the exit command is executed, exactly as in 
the previous Svi2 run. 

If the count of the command line arguments ($#) is not one, then the condition is 
false, the body of the if (the ep and vi commands) is skipped, and the body of the else 
(the echo command) is executed. The echo command shows the error message, and then 
the exit command is executed. 


Let’s run this new version of the program svi3. 


$ svi3 [Return] . . » « « « « Nocommand line argument. 
You must specify a filename. Try again. 
Boe ona a ages ce) hoa Th ate ee Nee Ie Ere 


1. You must specify a filename on the command line; otherwise, you get the error mes- 
sage and the vi editor is not invoked. 


2. If you do not specify a filename, then the number of arguments (the value of the po- | 
sitional variable $#) is zero. Therefore, the if condition fails and the body of the if 
is skipped; the body of the else, the echo command, is executed. 


In this version, the $vi3 script does not check for the file’s existence. If the spec- 
ified filename is not in the specified directory, the copy command is going to complain, 
but the vi editor is invoked with the specified filename as a name for a new file. 


The-if-tk epee: = 


When you have nested sets of if and else constructs in a script file, you can use the elif 
(short for else if) statement. The elif combines the else and if statements. The complete 
syntax is as follows: 


if [condition 1] 
then 

commands_1 
elit [conditions 2 | 
then 

commands 2 
elif [condition 3] 
then 

commands 3 


commands_n 


1. The set command is used with date as its argument to set the positional variables. 


2. The hour:minute:second is the fourth field in the date and time string (the output 
of the date command), and it is assigned to the positional variable $4. 


Rnrint Aare SHER 
Wl Uo 


vg 


$ cat -n greetings! 


| © 
lon 


# 

# greetings 

# greetings program version 1 

# A sample program using the if-then-elif construct 

# This program displays greetings according to the time of the day 

# / 

# echo 

set ‘date # set the positional variables to the date string 
hour=$4 # store the part of the date string that shows the hour 


att “Shour® «it 12) | 
then 

echo "GOOD MORNING" 
eli? [ “Shour” -1t 138) 


# check for the morning hours 


# check Tor the afternoon hours 


then ‘ 
echo "GOOD AFTERNOON" 
else # it must be evening 
echo "GOOD EVENING" 
fi # end of the if statement 
echo 
exit # end of the program, exit 


3. For this version of the greetings1 script to work, you must have the standard 
shell (sh). If your login shell is ksh or bash, type sh and [Return] to invoke a copy 
of the sh shell and then execute the greetings1 file. You can type exit to return to 


your login shell. 


To run this program, you type the following command line. Notice that it is assumed 


ees that you have already made greetings1 an executable file. 


$ greetings1 [Return] . . . Rungreetings1. 


You can write the greetings program in many ways depending on the shell com- 
mands you know and want to use. For example, instead of using the set command and 
the positional variables, you could use the date command capabilities and obtain only 


the hour field from its output string. 


Figure 11.14 shows another version of the greetings program, which we will 


call greetings2. 


The line hour=‘date +%H° requires more explanation. The %H limits the output 


of the date command to just the part of the date string that shows the hour. 


Use the date command capabilities: 


$ date [Return] . Display date and time. 

Wed Nov 30 14:00:52 EDT 2005 

$ date +%H [Return] . Show only the hour of the day. 
14 

$ le eine oils. terse care ne prompt reappears. 
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$ cat -n greetings2 
1 # 
2 # greetings2 


3 # greetings program version 2 

4 # A sample program using the if-then-elif construct 

5 # This program displays greetings according to the time of the day 

6 # Version2: using the date command format control option 

Ca 

8 echo # Skip a line 

9 hour='date +%H° # store the part of the date string that shows the hour 
128 Pe Shou |e 13) #check for the morning hours 

Aa then 


12 echo "GOOD MORNING" 
13 elit t “Shour’ -te 16) #check' for the atrernoon nours 


14 then 
is: echo"GOOD AFTERNOON" 
16 else # it must be evening 
17 echo"GOOD EVENING" 
1801 
19 echo #skip a line 
20 exit 0 # end of the program, exit 
$_ 
The date command has numerous field descriptors that let you limit or format its 
output. You type a + at the beginning of the argument followed by field descriptors such 
as YH, %M, and so on. You can use the man command to obtain a full list of the field 
descriptors. Let’s look at more examples. 
a } Use the date command field descriptors: 
$ date '+DATE: %m-%d-%y' [Return] . . . . . Show only the date separated by hyphens. 
DATE: 05-10-99 
$ date '+TIME: %H:%M:%S' [Return] . . . . . Show only the time separated by colons. 


TIMES 162510752 


1. The argument must start with a plus sign. It indicates that the output format is 
under your control. Each field descriptor is preceded by a percent sign (%). 


2. If the argument contains white-space characters, then it must be put inside quota- 
tion marks. 


3. You can add the greetings2 program to your .profile file, so that every time 
you log in, the appropriate greeting message is displayed. 


The test command is a built-in shell command that evaluates the expression given to 
it as. an argument and returns true if the expression is true (if it returns 0) or, if otherwise, 
false (fit returns nonzero).-The-expression could be simple, such as- testing two. 
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ical operators. The test command is particularly helpful in writing script files. In fact, the 
brackets around the condition in the if statement are a special form of the test command. 
Figure 11.15 shows a sample script file using the test command to test the if condition. 


$ cat -n check_test | i 
¥ h 
2 # check_test 
3 # A sample program using the test command 
4 # 
5 echo # skip a line 
6 echo "Are you OK?" 
7 echo "Input Y for yes and N for no:\c" # prompt user 
8 read answer # store user response in answer 
9 if test "$answer"-= Y # test if user entered Y 
10 then 
11 echo "Glad to hear that!" # display the message 
12 else # user entered N 
13. echo "Go home!" # display the message 
14 fi 
15 echo # skip a line 
16 exit @ # end of the program, exit 


i 


1. The check_test script prompts the user to enter ( Y Jes or (N)o, and then reads 
the user answer. 


2. If the user response is the letter Y, the test command returns zero, and the if condi- 
tion is true, then the body of the if is executed. The message Glad to hear that! is 
displayed, and the body of the else is skipped. 


3. Any input from the user other than a single letter Y makes the if condition fail; 
therefore, the body of the if is skipped and the else is executed. The message Go 
home! is displayed. 


“The shell offers you another way to invoke the test com- 


man use square brackets ([ and ]) instead o ; 
ollows: 


if test "$variable" = value 


or 
if [ "$variable" = value ] 


Using the test command, you can test different categories of things including the fol- 
lowing: numeric values, string values, and files. Each of these categories is explained in 
the following sections. 


338 


Chapter 11 


Numeric Values 


You can use the test command to test (compare) two integer numbers algebraically. You 
also can combine expressions comparing numbers with logical operators. The format is 
as follows: 


test expression_1 logical operator expression_2 


The operators available for comparing variables that hold numeric values are sum- 
marized in Table 11.5. 


Table 11.5 
The test Command Numeric Test Operators 


number -eqnumber2 ; z number 1 aH to oe 
' -ne number! -nenumber2 Is number! not equal to number2? 
-gt number! -gtnumber2 Is number! greater than number2? 
-ge number! -genumber2 Is number] greater than or equal to number2? 
P -It number! -\Itnumber2 Is number! less than number2? 
-le number! -lenumber2 Is number! less than or equal to number2? 


Scenario Suppose you want to write a script that accepts three numbers as input 
(command line arguments) and displays the largest of the three. Using the cat com- 
mand, Figure 11.16 shows one way of writing this program, which is named largest. 


1. When you run the largest program, it waits for you to enter three numbers. 
Then your input is passed through the if-then-elif construct to find the largest 
number. 


2. If neither of the first two numbers you enter is the largest, then the first if statement 
fails; next, the elif also fails, and your program gets to the else statement. There is 
no need for more checking. If the largest number is neither the first nor the second 
number, then it must be the third one. 


Try a sample run of the largest program: 
$ chmod +x largest [Return] . . . Change it into an executable file. 
$ largest [Return] ... . .o . .« Runthe program. 
Enter three numbers and I show you the largest of them>>_ 
106 10 400 [Return] ... . .. . . Enter three numbers. 


(ee) 
(oo) 
i<e) 


$ cat -n largest 


1 
a 
3 
4 
5 
6 
Ye 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


A sample program using the test command 
This program accepts three numbers and shows the largest of them 


# 
# largest 
# 
# 


echo 


#) Ship a sane 


echo "Enter three numbers and I will show you the largest of them>> \c" 
read num1 num2 num3 


if test 
then 


"$numi" -gt "S$num2" -a "$num1" -gt "“$num3" 


echo "The largest number is: $num1" 
elif test “S$num2” -gt ($num //-a )Snume’) ot Snuns’ 


then 
echo "The largest number is:$num2" 
else 
echo "The largest number is:$num3" 
Fi 
echo "Done! :-)" # end of the program mesage 
echo # skip a line 
exit 0 # end of the program, exit 


The largest number is: 400 
Done! :-) 


$ eee eee ie ee ss ss wen tet og LC DLOIMPtreappears: 


Think about how you can improve the largest program. For example, could you use 
fewer lines of code? (e.g., Do you have to repeat the echo command in the body of the 
if, elif, and else?) Could you do error checking? (What if you enter two numbers?) 


You can also compare (test) strings with the test command. The test command provides 
a different set of operators for the string comparison. These operators are summarized 
in Table 11.6. The following examples show the use of the test command with string 
arguments. 


11S . VITTTTIGbi OTT ZO JC! 


| Operator Example Meaning 
= |  stringl = string2 Does string/ match string2? 

: {= | une! = fate: | es Fie a men string2? 
-n | ad -n Sains ; Deeebane SHER Omen ee feneian 
-Z adbvat -Z string Ei OPORT Ga coe Coe ened 
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First experiment with the null variable: 


$ STRINGS [Return]... . . Declare a null variable. 
$ test -z $STRING [Return] . . Test for zero length. 
test: Argument expected. . . . Error message. 

Gy Week tase Lite tet og 1a alge epee, aL De OLOMIOR cea pecans. 


1. The shell substitutes the null string for $STRING, thus the error message. 


= 2. Enclosing a string variable in quotation marks ensures a proper test, even if the 
variable contains spaces or tabs. 


Now try the variable $STRING in quotation marks: 
$ test -z "$STRING" [Return] . . Test for zero length. 


This time the test command returns zero (true), which means the variable $STRING 
contains a zero length string. 


In another example, the commands are typed directly at the $ prompt. If the command is 
not complete, the shell shows the secondary prompt (>) and waits for you to complete 
the command: 


$ DATE1= ‘date’ [Return] ....... .. . . Initialize DATEI. 
$ DATE2= ‘date (he cunt ae ies nitialize DATE. 
$ if test "$DATE1" = "$DATE2" [Return] .. Test for equality. 
> then [Return]... : . . . . . « The shell shows the second prompt sign 
since the if command is not completed yet. 
> echo "STOP! The computer clock is dead!" [Return] 
> else [Return] iecsa ow Stee iw ors sa PECORIMIC CkSe DOUYs 
> echo "Everything is fine." rycieiter 
> Fi oTReturn |’ .. . aee e ee tS End Of ir as soon as you precsascumens 
the program is executed. 
EVOEVENINGmiS@ianedas aa Seasos ohewt.oy ts. &.eGerthe outpetiomtie procran: 
Swarts oul iaiieuky YH tel) ao doale-oerilbaae Sele prompiurcappearx. 
=| The result of this test (if condition) is false. Therefore, the body of the else is executed, and 
S| the message is displayed. Can the values stored in DATE1 and DATE2 ever be equal? 
Table Vile iM summarizes the file test operators. The Tollentin example shows the use of the 
test command in connection with files. The commands are typed directly at the $ prompt. 
(_) Suppose you have a file called myfile, with only read access to it. Let’s type the fol- 
SS lowing commands and see the output: 
$ FILE=myfile [Return] . . SAS aed aes, WNItialiZecP ee variable: 
$ If test -r "$FILE" [Return] | » ‘» « »-. «Check to see if myfile is readable. 
> then [Return] ; ss Sah a) ee SeCONGaky prompt 
> echo "READABLE" [Return] Ce tat a et eS NO WaAIMOSsa mes 
> elif test -w "$FILE" [Return] .. . . . Check to see if myfile is writable. 
> 


then [Return] 
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Table 11.7 


The test Command File Test Operators 


Does filename exist, and is it readable? 
ee 


Does filename exist, and is it writable? 


-r filename 


-w filename 


z 


-s filename Does filename exist, and does it have a nonzero length? 


-f -f filename Does filename exist, but is it not a directory file? 
-d -d filename Does filename exist, and is it a directory file? 
> echo "WRITABLE" [Return] .... . . . . Show message. 
> else [Return] 
> echo “Read and Write Access Denied" 
> fi [Return] eins oe ie ne ie ee ENG Olsthenl construct: 
READABLE 
Se eases =, 2s). 4 Retum:back to the primary prompt 
=| 1. As soon as you type fi, the end of the if construct, the shell executes the commands, 
2] produces the output, and shows the $ prompt. 


2. The first if tests the read access to myfile. Since you have read access, the test 
command returns 0 (true), and the if condition is true. So only the body of the first 
if is executed, and the message READABLE is displayed. 


3. The message WRITABLE is echoed if you have only write access to myf ile. 
4. The message Read and Write Access Denied is displayed if you do not have write 


or read access to myf ile and the if condition and elif condition fail. 


Figure 11.17 shows yet another version of the svi script file. In this version 
(svi4), the existence of the specified file is checked, and only if the file exists will the 
cp and vi commands be executed. 


C_) Run this new version of the svi program SVi4: 
aaa $ svi xyz [Return] .. . . Runit, specifying a nonexistent file xyz. 
File not found. Try again. 
$ svi [Return] ... . . . Runit again; no file is specified. 
You must specify a filename. Try again. 
$ Rt etl ec eran ieee si) A Re CUrmtO (he prompt. 


To check the if conditions, the word test is used instead of brackets. 
This program uses nested if constructs ( if inside another if). 
If the specified file is not found, then it shows the File not found. Try again. message. 


If the specified file is found, then it copies the file to the keep directory and invokes 
the vi editor. 


5. If no filename is specified on the command line, the first if condition fails, and it 
shows the You must specify a filename. Try again. message. 


eis am 
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$ cat -n svi4 


# 
# svi4 
# save and invoke vi 
# A sample program to use the test command and file test operators 
# Version 4: This version checks for the existence of the file 
a 
# DIR=$HOME/keep # assign keep pathname to DIR 
# if test $F = 1 # check for number of command line argument 
then 
Af) rest) 7) oi # check for the existence of the file 
then 
Ch a7 SUIR # copy specified file to keep 
Na St # invoke vi with the specified filename 
else 
echo (Fate not found. iry again: 
ge 
else 
echo You must specify a falename. Try again.” 
Ti # end of the if statement 
exit 0 # end of the program, exit 


The shell provides a parameter substitution facility that lets you test the value of a para- 
meter and change its value according to a specified option. This is useful in shell pro- 
gramming when you want to check if a variable is set to something. For example, when 
you issue a read command in a script file, you want to make sure the user has entered 
something before taking any action. 

The format consists of a dollar sign ($), a set of braces ({ and }), a variable, a colon 
(:), an option character, and a word, as follows: 


${parameter:option character word} 


: } kina -Thesfeusf&ption 
characters are specified by the -, +, ?, and = signs. These four options perform. differ- 
; eae’ 
A b n empty varia ariab S ring. For 
example, all of the following variables are set to an alue and are empty variables. 
EMPTY= .. . . . This is an empty variable called EMPTY. 
EMPTY="" . . . . This is an empty variable called EMPTY. 
EMPTY=''  . . . . This is an empty variable called EMPTY. 


To create an empty variable, put no blank characters between the quotation marks. 


Table 11.8 summarizes the shell variable substitution (evaluation) options. A brief 
explanation and example of each type follow. 
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Table 11.8 
The Shell Variable Evaluation Options 


$variable The value stored in variable. 


${variable} The value stored in variable. 


The value of variable if it is set and not empty; otherwise, the value 


${variable: -string} of siease 


The value of string if variable is set and not empty; otherwise, 


${variable: +string} notin: 


The value of variable if it is set and not empty; otherwise, variable 


variable: =strin : ; 
x 8} is set to the value of string. 


The value of variable if it is set and not empty; otherwise, print the 


. . 9 : 
${variable: ? string} value of string and exit. 


Sfparameter? ACI @ the variable (parame inside the braces preven any co ic 
' caused by the character that follows the variable name. The following example. clarifies 
this matter.» 


Suppose you want to change the name of a file called memo, specified in the variable called 
FILE, to memox. 


$ echo $FILE [Return] oe aout «Check whatis storedimrn/E, 
memo 

$ mv $FILE $FILEX [Return] ©. . . . Change memo to memox. 
Usage: mv 

$ Mie acter Vcul fae...) ..°-) a Ree O prompe 


This command did not work because the shell considers $F7LEX the name of the vari- 
able, which does not exist. 


$ mv $FILE ${FILE}X [Return] . . . Change memo to memox. 
$ ere eee tee es tL ee 2 JOD CONE tne prommpensiOdcK 


This command worked because the shell considers $FILE the variable name and substi- 
tutes its value, in this case memo. 


isted variable 


unset, sti 
$ FILE= [Return] . . . . . . . This is an empty variable. 
$ echo ${FILE: Bee david ariley [Return]~. 5 oye Wisplay L4Le. value, 
/usr/david/xfile 
¢ echo"$FILE" [Return] .......... . + + « Check the FILE variable. 


er eee te a ee ss te It remains empty. 
ee ee eee eed ere 2 P< ede *, Retur to prompt. 
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$ MESG=[Return] 


* 


. The shell evaluates the variable FILE; it is empty, so the - option results in substi- 


tution of the /usr/david/xfile string, which is passed to the echo command to 
display it. 


. The FILE variable remains an empty variable. 


~${parameter:+word} The + option is the opposite of the - option. It means that if the 
listed variable (parameter) is set and is not empty (nonnull), then substitute its value with 
word. Otherwise, the variable’s value remains the same. For example: 


$ HELP="wanted" [Return] ... . . . . Set the HELP variable 


$ echo ${HELP:+"Help is on the way"} [Return] 
Help is on the way 


$ echo $HELP ee » a) » « «oro woe Check the LP vara: 
Wanted.) x rise, tes » aj my iow Oe oe GT eSIAIIS tae rcalaicy 
Bo ae Spare os ae AE ey en at ew PO 


. The shell evaluates the HELP variable; it is set to wanted. So the + option results in 


the substitution of the Help is on the way string, which is passed to the echo com- 
mand to display it. 


. The value stored in the HELP variable remains the same. 


eT et ee 


it is em le is not 


then its value i : 


$ MESG= [Return] . . . Empty variable. 
$ echo ${MESG:="Hello There!"} [Return] . Display MESG value. 


Hello There! 


$ echo $MESG EDU «os. « & =m =) SetCheck the MESG variable: 

Hello There le "ites, ) Wk *OE 2 ewe cyee SL IS Ser tO the epeciicd 
string. 

SILO, ATH. OU ea ee Ge Se eee ee DUEL pEOnOte 


The word can be a string with embedded white spaces. It works as long as you place 
it in quotation marks. 


I. The shell evaluates the variable MESG. It is empty. So the = option results in set- 


ting MESG to the string Hello There!. The substitution is done, and the echo com- 
mand shows the value stored in MESG. ‘8 


2. The value of the MESG variable is changed and it is not an empty variable 


any more. 


. MESG is an empty variable. 

$ echo ${MESG:? "ERROR! "} [Return] . . Perform the substitution according to the option. 
ERROR! 

$_ . Return to prompt. 
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The shell evaluates the MESG variable; it is an empty variable. So the ? option re- 


sults in the substitution of the ERROR string, which is passed to the echo command to 
display it. 


You can use this option to show an error message and terminate your shell script if 


the user just presses [Return] in response to a read command. Figure 11.18 shows an 
E example script file called name. 


_ Figure 11.18 , 
A Shell Script File Called name 


| @ Run the name script: 


g . | $ name [Return] ...... .. .. . Runthe name script file. 
ENcoreyvOur anes 9. « « » » « « USEr prompt: 

f [Return] See ee ry ee. sles SayevOuNist Dlessa merunnl 
You must enter your name . . . This is feedback to user. 

; pene ee. i LHC SCP Istenmmatedancathe 

g prompt is back. 


1. If you press [Return] in response to the read command, name remains a null vari- 
able. The ? option tests the variable; it is a null variable. The specified message is 
; displayed, and the shell program is terminated. 


2. However, if you enter your name or another word, then the script continues, and the 
message Thank you. That’s all. is displayed. 


Let’s run name again: 


j CEnAMeNRECUCH | occu soccer os ae SRUN NAME: 
4 EVrereyourenancx = <0... User prompt 
Emmani{Return] ¢ -..-.<-. . . . Enter yourname. 


Thank you. That's all. 


$ ee as «on, | Promplis.back: 
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11.4 ARITHMETIC OPERATIONS 


a simp or a etic operations. For ex- 
to the value of a shell variable. The result is not what you 


AcIMple h 


ample, let’s try to add one 
might expect. 
* 


$.x=10 [PReturn]® . «.. 4. = Initiahze x10 10: 

$ echo $x [Return] .. . . Display the x value. 

10 

$ x=$x + 1 [Return] . . . . Adds one to the x value. 
$ echo $x [Return] .. . . Display the x value. 

10 + 1 

Dike OL ete Ree Ty oe cca es RELIERLO pron pe 


=| The shell did not add the number I to the value of x. It concatenated the string +1 to the 
= string value of x. 


11.4.1 Arithmetic Operations: The expr Command 


The following example demonstrates adding and subtracting constants: 


$ expr 1+ 2 [Return] . . . The+sign is the addition operator. 

3 

$ expr 15 - 6 [Return]  . . The- sign is the subtraction operator. 

fo) 

$ expr 6 - 15 [Return] 

20 Ste 

$ expr 2.4 - 1[Return]  . . This is a bad argument (2.4); integers only. 
expr: nonnumeric argument . UNIX error message. 

$ expr 1+1 [Return] . . . . This isa bad argument (1+1). 

Le eects Oi eee LU CISplays stro em Laie 


This example shows dividing, multiplying, and calculating a division remainder: 


$ expr 10 / 2 [Return] ... . . . . The/sign is the division 
operator. 
5 
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$ expr 10 \* 2 [Return] .. . . . . The * is the multiplication 
operator. 

20 

$ expr 10 \% 3 [Return] ... . . . The % is the remainder 
operator. 

{ 

$ 


The following example demonstrates adding an integer to a shell variable: 


$ x=1®@ [Return] 


. Initializes x to 10. 


$ x= expr $x + 1° [Return] ... . . Addsltox. 
$ echo $x [Return] 5% Orde Lik . Displays x. 
11 
DEP os sss Ae? GO = Prompt: 
The grave accent marks [ and ~] surrounding the command are necessary and 
a cause the output of the command (expr) to be substituted. 


ee er ee en a Se a a eCQuaL tO 

ine re ey ee ogee 2 Ae Pe nouedualsto 

<meteRe eee ae hati ria Fa eyi sca cete Pr mOSSsLLan 

ee naan ee ee satis. vor sd oes wer an LOSS NaI OC GUGINO 

Ie enter eg te lai, cas oo pen PTeateiatian 

See ee Regge es ry ee yal Gy 4s et OTe ate tnalleOmequalto 
El 1. The expr command displays I when the comparison is true. 
= 2. The expr command displays 0 when the comparison is false. 


The following command sequences show the use of the expr command with the rela- 
tBu tional operators: 


$ expr Gabe = Gabe [Return] .. . . Alphabetic comparison 
(ne tee ee ee eee hee fo, er ISP aval INdicalines (ue: 
$ expr Gabe = Daniel [Return] . . . Alphabetic comparison. 
Cae eee eee eee eS a” Display 0, indicating false. 
$ expr 10 \< 20 [Return] . . . . . . Numeric comparison. 
(ies Pe esr Gees se 6.“ Display-eindicating true. 
$ expr 10 \> 2@ [Return] . . . . . . Numeric comparison. 

) ; Phan . Display 0, indicating false. 


$ ee. cs » . oe Retum to prompt. 
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11.4.2 


HII] 


11.5 


* 


Again, because the > (greater than) and < (less than) characters have special meaning 
to the shell, they must be preceded by a backslash [\] for the shell to ignore their spe- 
cial meanings. 


$ expr 6 \> A [Return] . . . Mixed comparison (numeric and 
alphabetic). 
Oe Wak ewe 8 ue Se oe SY Display 0, indicating tale. 
Gi. pAIG PRR 6 fees os 2 PREMIO prompE 
The expr command treated 6 as an alphabetic argument, and compared the ASCII value 
of 6 (54) with the ASCII value of letter A (65). 


Arithmetic Operations: The let Command 


Yourcan usé the let.command.for dealing with integer arithmetic. The let command is a 


simpler alternative to the expr command and includes all the basic arithmetic opera- 
tions, including addition, subtraction, multiplication, and division. For example: 


$ x=100 [Return] ... .. .. . Initialize x to 100. 

$ let x=x+1 ee es ay A LONE 

$ echo $x avian >. Se. |. isco Display zvalee 

101 

$ let y=x*2 [Return] . . . . Use let command for multiplication. 
OCNO SY ov. Goce wee ro. DISDiaAY yevuic: 

202 

$ 


1. The let command automatically uses the values of the variables. In this example, 
the value of the variable x is obtained by typing x instead of $x. 


2. The let command interprets the * and % signs as the multiplication and remainder 
operators respectively, and there is no need to use the \* or \% to prevent their spe- 
cial meanings. 


THE LOOP CONSTRUCTS 


ts in programs when ents 
commands»T he loop constructs save a lot of time for you, the programmer. Can you 
imagine writing 100 lines of code to display a simple message 100 times? The shell pro- 
vides you with three looping constructs: the*forloopywhileloop,and-untilloop: These 
loops enable you to execute commands repeatedly for a certain number of times or until 
certain conditions are met. 


As was mentioned before, the cat -n command is used throughout this chapter to 
display the source code for the script files. You can create these files in the 
Chapter11/11.5 directory using the vi editor. Creating these files in a specific direc- 
tory will keep your files organized and is highly recommended. 


Nh 
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1-5-1 


The For Loop: The for-in-done Construct 


for variable 
in list-of-values 
do 

commands 


last -command 
done 


The shell scans the list-of-values, stores the first word (value) in the loop variable, 
and executes the commands between do and done (what is called the body of the loop). 
Next, the second word is assigned to the loop variable, and again the body of the loop is 
executed. The commands in the body of the loop are executed for as many values as the 
list-of-values contains. : 

Figure 11.19 shows the source code for the for_in_done script. This program 
shows the usage of the for-in-done loop. 


Figure 11.19 
The for_in_done Script File 


The following command sequences show how the for loop works. This is a command line 
version of the for_in_done program. Notice that you are typing the program on the 
command line and the shell prompts you with > until the loop command is completed 
when you type in done. Refer to Figure 11.19 for the source code of this program. 


$ for count in 1 2 3 [Return] . . . Set the loop header. 


. Program waits for you to 
complete the command. 


> echo "In the loop for $count times" [Return] 
5h eS oe pg tok Ce, ae ae eee Display message. 
> done [Return] eel eye ee Endot thefor loop: 


in the Looperor) 4-times 


> do [Return] ae ee 


ay) omg | of 
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In the loop for 2 times 
In the loop for 3 times 


Syl yeh abivuitie bo soe. GI one ch eee REE promoL 


== ] 1. In this example, count is the loop variable, the list-of-values consists of numbers (1, 
| 2, and 3), and the body of the loop is a single echo command. 


2. Because three values are listed in the list-of-values, the body of the loop is executed 
a total of three times. 


3. The values in the list-of-values are assigned one by one to the count variable. Each 
time through the loop, a new value is assigned until the list-of-values is exhausted. 


Suppose you want to save the name of the files you print along with the time 
you print them in a file. You write a script file called s1p (super line printer) that prints 
your files and saves the information about them in a file called pfile. Figure 11.20 
shows one way to write an S1p script. 


Th 


The slp Script File 

$ cat -n slp 
Lie 

2 # SLD 
3 # super line printer 
4 # A sample program to show the for_in done construct 
5 # 
6 echo # skip a line 
7 echo “Enter the name of the file(s)>>\c" # prompt the user 
8 read filename # read input 
9 for FILE in Stilename # start of the for loop 

10 do 


11. echo "\nFile name:$FILE\n Printed: date" >> pfile # save in pfile 


1271p SPICE # print the file 

13 done # end of the for loop 

14 echo 7 \n\@7Job done’ # inform user 

1S echo # skip a line 

16 exit 0 # end of the program, exit 


s 


| 1. You can enter more than one filename. Each filename from the list of files in vari- 
ll able filename is assigned to the loop variable FILE. The echo command takes care 
of saving the information in pf ile, and the lp command prints it. 


2. The echo command creates pf ile the first time you use this program. On consequent 
runs, it appends (the >> redirection operator) the filenames of the printed files. 


Run the slp program: 


S'sip [Return]? 29028 9 ee ee errr 


Enter the name of the files(s)>>. . . Waiting for input. 
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myfile [Return] ory . . Youenter myfile. 


4 lp: request id is lp 1-9223 (1 file) . The Ip message. 

| JODNCONG = sit wie eit Nore Grtlyn: 0/4 lwsBeepiand final message. 

| Os Ppeme ae abies | Peramod ty) asta. aah oorys (uy PROMpt, 
PRCatapnrlenROtUGn| yc 2 0. yy. 4. a Check ptile: 

4 File name: myfile 

a Printed: Mon Dec 5 12:01:35 EST 2005 

: ek Gray eer) OP Ae as oe a ue «Lhe Shelliprompuappears. 


The While Loop: The while-do-done Construct 


The second type of looping construct explained here is the while loop. Unlike the 
for loop, whose number of iterations depends on the number of values in the /ist-of- 
values, the while loop continues as long as the loop condition is true. The format is as 
follows: 


while [ condition ] 
do 
commands 


last command 
done 


The commands in the body of the loop (between do and done) are repeatedly executed as 
long as the loop condition is true (nonzero). The loop condition must eventually return to 
false (zero); otherwise, your loop is an infinite loop and goes on forever. That is one of those 
times that you must know the kill key on your system so you can terminate the process. 
: Figure 11.21 shows the source code for the carryon script. This program shows 
the usage of the while-do-done loop. ¢ 


Figure 11.21 
The carryon Script 
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. 


The following command sequence shows how the while loop works. This is a command 
line version of the carryon program. Notice that you are typing the program on the 
command line and the shell prompts you with > until the loop command is completed 
when you type done. Refer to Figure 11.21 for the source code of this program. 


$ carryon=Y [Return] ....... . . . . Initial the carryon 
variable. 

$ while [ $carryon = Y ] [Return] .. . . Setup the while loop. 

> do [Return] , 

> echo "I do the job as long as you type Y:_\b" [Return] 

> read carryon [Return] 


>done [Return | ea fe. z Pe Bah ecb ingile 

I do the job as long as you “type Ys. . . . You are waiting for 
input. 

VET ROTUII oe etre en dl oa rd ere eRe) 4 IS 
[Return]. 

I do the job as long as you type Y:_ . . . You are waiting for 
input again. 

N [Return] 02 3...) eai2ieae Lelie Press (Ni anc 
[Return]. 

Re ee ae eck mee Creer retro more re Mies oN ieee cre: 
appears. 


In this example, as long as you press Y, the loop condition is true, and the body of the 
loop, the echo and read commands, is repeated. You stop this program by pressing any 
character but Y. 


Figure 11.22 shows the source code for the script file called counter1. The 
counter1 program is another example of the while loop construct that displays the 
numbers from 0 to 9. The expr command is used to calculate the next number to be dis- 
played. The cat command is used to display the source code. 


Figure 11.22 
The counter1 Script File 


RNA : KY \ \ \ 
ee i oe ue xt a ‘ : ay ca A 
AN a iW oo AK in ‘ AN NY ae 
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Notice that the command expr $count + 1 is enclosed with a pair of grave accent marks 


(~ and ~). When you run the program, the output of this command is stored in the count 
variable. 


‘ C) Running the counter1 program. 


$ counter1 [Return] . . Execute the counter1 program. 
, 
. 2 ; 
3 
4 
5 
| 6 
7 
8 
. 9 
| End! :-) ; 
> eee eee eee Dhe shell prompuappears: 


Woe 


Figure 11.23 shows a new version of this script, counter2, using the let instead 
of the expr command. The cat command is used to show the source code. 


_ Figure 11.23 


The New Version of the counter2: Script File 


The following versions of the counter program work only with the ksh shell. 


The let Command Abbreviated 


You can abbreviate the let command to double parentheses, (()). Figure 11.24 shows yet 
another version of the program we have been working with, now counters. In this ver- 
sion the let command abbreviation is used instead of expr. 


$ cat -n counter3 


—s 
S0oaonoa 6 @dhy — 


# 


# counter3 
# Counter: Counts from 1-9 using while loop and the let command 


# 

# 

echo 
count=1 


while (( $count < 10 )) 


do 


echo $count 
(Y count-countct )) 


done 


echo Done! ;-) 


echo 
exit @ 


br 
zi 


abbreviation (()) 


skip a line 
initialize the count variable 
start of the while loop 


tH Ht 


display count value 
increment count 

end of the while loop 

end of the program message 
skip a line 

end of the program, exit 


So HH Ht OF 


The third type of the looping construct explained here is the until loop. The until loop 
is similar to the while loop, except that it continues executing the body of the loop as 
long as the condition of the loop is false (zero). The until loop is useful in writing 
scripts whose execution depends on other events occurring. The format is as follows: 


Unitrle | scondi tion] 
do 
commands 


last -command 
done 


The body of the until loop might never get executed if the loop condition is true 
(nonzero) the first time it is executed. 


You want to check whether a specified user is on the system or, if not, to be 
informed as soon as the user logs in. Figure 11.25 shows,one way to write the script file 
uon (User ON). 

In the uon script, the until loops stops as soon as the loop condition is true. If 
grep (Chapter 8) does not find the specified user ID passed to it by the who command 
in the list of the users, then the loop condition remains false (nonzero) and the until loop 
continues executing the body of the loop, the sleep command. As soon as grep finds the 
specified user ID in the users list, the loop condition becomes true (zero) and the loop 
stops. Next, the command after the loop is executed, which informs you, with two 
beeps, that the specified user is logged in. 


I. The output of the grep command is redirected to the null device (never-never land). 
That means you neither want to see the output nor save it. 


2. The sleep command stops your program for half a minute. The net effect is that the 
grep command checks the list of users every half minute. 
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Figure 11.25 
The uon Script File 


\\ 


\\\ 


KK 


) 
' 


There is only one problem left. If you run this program in the foreground and the 
specified user is not logged in, then you are at the mercy of the user to log in and you cannot 
use your terminal while the above program is running. A better idea is to run uon in the 
background. 


Run uon in the background: 


$ uon emma &[Return] ... .. . . . Runitin the background. 
Check to see if emma is 
logged in. 

4483 Ee Be a Pe Waa Sen oe sets Mee TOC CS Sal Ds 

Pe eerie Stern. ere iit, VLUeSDLOINDUlsOac ke 

You can do other work. You will be informed when emma logs in. 

emma is on the system .... ... . . Beep beep. You are informed. 


You can go on with whatever you were doing. 


DEBUGGING SHELL PROGRAMS 


11.6.1 


It is easy to make mistakes when you write long and complex script files. Because you 
do not compile script files, you do not have the luxury of compiler error checking. 
Therefore, you have to run the program and try to decipher the error messages displayed 
on the screen. But do not despair! 


The Shell Command 


You can use the sh, ksh, or bash command with one of its options to make the debug- 
ging of your script files easier. For example, the -x option causes the shell to echo each 
command it executes. This trace of your script execution can help you to find the where- 


abouts of the bugs in your program. 
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Shell Options 


Table 11.9 summarizes the shell command options, and the following examples show 
how to use them. In the following examples, sh is used, but you can use one of the other 
shells, ksh or bash. 


Table 11.9 
The sh Command Options 


ee ia Reads commands but does not execute them. 


Shows the shell input lines as they are read. 


Shows the commands and their arguments as they are executed. 


If you want to debug the BOX script file, you type the following: 
$ sh -x BOX [Return] 


You also can place the sh options as commands in your script file. Use the set 
command and type the following line at the beginning of your file, or place it wherever 
you want the debugging to start: 


Sears 
-x Option The -x option shows the commands in your script file as they look after the 


parameter and command substitutions have taken place. Using the sh command with the 
-x option, let’s execute the BOX script file in different ways and explore the possibilities. 


OQ 


Run BOX with the -x option, but do not specify command line arguments: 


$ sh -x BOX[Return] .... . . . . Use the -x option. 


+ echo The following is the output of the BOX script. 
The following 1s, the. output or ‘the BOX scripe. 

+ echo Total number of command line arguments: 0 
Total number of command line arguments: Q 

+ echo The first parameter is: 

The first parameter is: 

+ echo The second parameter is: Miarswitt 

The second parameter is: 

+7echo This 1S the list of all parameters: 

This is the list of all parameters: 


Disa p t inh tie tae col) See ee a ee ee aaa CU ar ONO OLnp 
=] I, All lines beginning with plus signs (+) are commands that are executed by the shell, 
= and the lines below them show the output of the commands. 


2. The echo commands are displayed after the variable substitutions are done. 


e Run BOX using sh with the -x option, and specify some command line parameters: 


$ sh -x BOX of candy [Return] . . . Use the -x option. 
+ echo The following is the output of the BOX script. 
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The following is the output of the BOX script. 

+ echo Total number of command line arguments: 2 
Total number of command line arguments: 2 

+ echo The first parameter is: of 

The first parameter is: of 

echo The second parameter is: candy 

The second parameter is: candy 

+ echo This is the list of all parameters: of candy 
This 1s) the. ListsoTr all parameters: of candy 


$ ere Seen eran eed ceva Foe |. eS NeCUIN. CO DTOmIpEs 


-v Option The -v option is similar to the -x option. However, it displays the commands 
before the substitution of the variables and commands is done. 


on Run the BOX program with the -v option, and specify some command line arguments. 


$ sh -v BOX is full of gold nuggets [Return] . . . Use the -v option. 


echo "The following is the output of the $0 script." 
The following is the output of the BOX script. 

echo "The total number of command line arguments: $#" 
Total number of command line arguments: 5 

echo "The first parameter is: $1" 

The first parameter is: is 

echo "The second parameter is: $2" 

The second parameter is: full 

echo "This is the list of all parameters: $*" 


This is the list of all parameters: is full of gold nuggets 
te ee eee ew) fn ve = ..s et sy J RETUMNAO prompt: 


=| 1. One line shows the command that is executed by the shell, and the line below it 
=| shows the output of the command. 


2. The echo commands are displayed before the variable substitutions are done. (This 
is different from the -x option, which displays the commands after the substitutions 
are done.) 


You can use the -x and -v options together on a command line. Using both options en- 
ables you to look at the commands in your file before and after execution, plus the 
output they produce. The following command line shows that the sh is invoked with 
both options: 


$ sh -xv BOX [Return] 


-n Option The -n option is used to detect syntax errors in your script file. Use this op- 
tion when you want to make sure that you do not have syntax errors in a program before 


you run it. . 
For example, suppose you have a script file called check_syntax. Figure 11.26 
shows the source code for this program, which has an intentional syntax error. 


Run the check_syntax program using the -n option, and observe its output: 


$ sh -n check_syntax [Return] . . . Runit. 
check_syntax: syntax error at line 10 ‘else’ unexpected 
$ ae ee ee ee Return to prompt. 
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$ cat -n check_syntax 


# 
# check syntax 
# A sample program to show the output of the shell -n option 
# 
echo # skips a line 
echo "$@: checking the program syntax” 
Ut Ve 7000) | Stare OF tne Lt 
# then # this line is intentionally commented out 
echo "Number of the command line arguments: $#" 
else 
echo "No command line arguments" 
ge! # end of the if 
echo) Bye! | # end of the program message 
exit @ # end of the program, exit 
=| 1. Using the -n option, none of the commands in your program are executed. This op- 
LU tion only locates and recognizes the syntax errors. 


2. If you use the -x or -v option, the program is executed until it reaches the part with 
the wrong syntax. Then, the error message is displayed and the program is termi- 
nated. 


What is wrong at line 10? You have to add the word then after the if statement to 
correct the if-then-else construct in your program. In our program example, the word 
then is commented out and it is sufficient to remove the # sign before the word then. 

What is the output of check_syntax after you have fixed the syntax error? The 
$0 contains the name of the program, in this case check_syntax. The $# contains the 
number of the command line arguments. If there are command line arguments, the body 
of the if is executed; otherwise, the body of the else is executed. 


Run check_syntax again: 


$ check_syntax one two three [Return] . . . Use three command 
ee: line arguments. 

check_syntax: checking the program syntax 

Number of the command line arguments: 3 


D5) Sys RGR POISE UR dt SOLE Hae peigaes oe, RetUEN tocprompe 

$ check_syntax [Return] ...... . .. . . Nocommand line 
arguments 

check_syntax: checking the program syntax 

No command line arguments 

$Me vento Gi) Ret ee ee ee rR CLA te prompt 


The sh debugging options are mostly useful when you write long and complex shell 
programs. They will come in handy when you explore the script files presented in 
Chapter 12. 
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COMMAND SUMMARY 


The following commands and options have been discussed in this chapter. 


chmod 
This command changes the access permission of a specified file according to the option let- 
ters indicating different categories of users. The user categories are u (for user/owner), g (for 


group), 0 (for others), and a (for all). The access categories are r (for read), w (for write), 
and x (for executable). 


. (dot) 
This command lets you run a process in the current shell environment and does not allow the 
shell to create a child process to run the command. 


“exit 
This command terminates the current shell program whenever it is executed. It can also re- 
turn a status code (RC) to indicate the success or failure of a program. It also terminates 
your login shell and logs you off if it is typed at the $ prompt. 


expr 
This command is a built-in operator for arithmetic operations. It provides arithmetic and 
relational operators. 


“let 


This command provides arithmetic operations. 


read 
This command reads input from the input device and stores the input string in one or more 
variables specified as the command arguments. 


sh, ksh, or bash 


This command invokes a new copy of the shell. You can run your script files using this com- 
mand. Only three of the numerous options are mentioned. 


-n Reads commands but does not execute them. 


-V Prints the input to the shell as the shell reads it. 
uted. This option 


Prints command lines and their arguments as they are exec 
is used mostly for debugging. 


ee | 
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test 

This command tests the condition of an expression given to it as an argument, and returns 
true or false depending on the status of the expression. It gives you the capability of testing 
different types of expressions. 


REVIEW EXERCISES 
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. How do you execute a shell script file? 

. What is the command to make a file an executable file? 
. When do you use the . (dot) command? 

. What is the command to read input from the keyboard? 
. Explain the command line parameters. 

. What are the shell positional variables? 


. How are the positional variables related to the command line parameters? 


How do you debug your shell script? 


. Name the command that terminates a shell script. 

. What are the constructs in the shell language? 

. What is the use of the loop construct? 

. What is the difference between the while and until loops? 

. What is the command that performs arithmetic operations? 

. What is the command to add two integer numbers? 

. What is the command to multiply the values of two variables? 
. What is the shell built-in programming language? 

. What is the command to change the file permissions? 


. What is the command to change permission for a file called xyz to provide access 


to all users (user, group, and others)? 


. When do you use sh (Ksh, bash) to execute a command? 
. When do we use the chmod command? 

. What does the command sh -n provide? 

. What does the command sh -v provide? 

. What does the command sh -x provide? 

. What is the command to read from the keyboard? 

. What is the test command? 

. What is the let command? 

- How do you write a comment line in a script (program)? 
. How do you compare two strings? 

- How do you compare two numeric values? 


. What is the command to show current date in mm/dd/yy format? 
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Terminal Session 


In this terminal session, you are going to write a few script files and improve on the 
script file examples presented in this chapter. 


1. 


Create a shell script named LL that lists your directory in a long format. 
a. Execute LL using the sh command. 
b. Change LL to an executable file. 


c. Execute LL again. ’ 


. Create a script file that performs the following: 


a. Clears the screen. 

b. Skips two lines. 

c. Shows the current date and time. 

d. Shows the number of the users on the system. 


e. Beeps a few times and shows the message Now at your service 


- Modify the Largest script file from this chapter to recognize the number of inputs 


and display appropriate messages. 


. Write a script file similar to largest that calculates the smallest of three integer 


numbers that are read from the keyboard. Make it able to recognize some input errors. 


. Create a script file for each of the script examples in this chapter that were typed at 


the $ prompt. Make the appropriate modifications if necessary and run them. Use 
sh with the -x and other options to debug, and investigate the way shell scripts are 
executed. 


. Write a script file that sums the numbers passed to it as arguments on the command 


line and displays the results. Use the for loop construct in your program. For ex- 
ample, if you name this program SUM, and you type 
$ SUM 10 20 30 [Return] 


the program displays the following: 
10 + 20 + 30 = 60 


7. Rewrite the SUM program, this time using the while loop. 


8. Rewrite the SUM program, this time using the until loop. 


9. Modify the script file largest from this chapter to accept numbers from the com- 


10. 


De 


12. 
13: 
14. 
iS: 


mand line. For example, you type LARGEST I 2 3 and the program displays: 
The largest numbers is: 3 


Modify the script file greetings1 from this chapter and use the cut command to 
calculate the hour of the day. 


Create a script file called file checker that reads the filename entered and out- 
puts the file properties such as: exists, readable and so on. 


Write a script file named d that shows the current date. 
Write a script file named t that shows the current time. 
Write a script file called s that displays the name of your current shell. 


Write a script file that checks if you have a . profile file in your HOME directory 
or not and displays an appropriate message. 
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CHAPTER T 2 


Shell Scripts: 
Writing Applications 


This chapter builds on the commands and concepts of the pre- 
vious chapter and discusses additional shell programming com- 
mands and techniques. It also presents a simple application pro- 
gram and shows the process of developing programs using the 
shell language. It introduces new shell commands when they are 
used in the shell scripts. 
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12.1 


WRITING APPLICATIONS 


12.1.1 


ard 


AY 


Chapter 11 introduced shell programming basics and mentioned using the shell com- 
mand language to write application programs. This chapter explains the process of de- 
veloping application programs. The examples are complete programs, and, when neces- 
sary, new commands or constructs are introduced and explored. 
Table 12.1 lists the shell built-in commands that are covered in this chapter and 
shows their availability under different shells. 
Ul 


Table 12.1 
The Shell Built-in Commands 


Scenario You want to protect the access to your terminal (say when you are away from 
it for a few minutes), without logging off and then logging in again. You can write a script 
file that, when invoked, shows a message on the screen and does not go away until you 
enter the correct password. But do you really want to lock your terminal? Yes. The goal 
here is to learn about commands and programming techniques, and apply them to script 
files, whether you want to lock your terminal or not. 

Figure 12.1 shows a script named lock1 (lock version 1), which does the job by 
locking your keyboard. ; 


1. The cat -n command is used throughout this chapter to display the source code for 
the script files. The -n option provides the line numbers that are used to refer to a 
specific line of code when that line is explained in the text. 


2. You can create these script files under the $HOME/Chapter12/12.1 directory 
using the vi editor. 


3. Creating these files under a specific directory will help keep your files organized 
and is highly recommended. 
Let’s look at the lock1 program line by line to see how it works. 


Lines 1-11: These lines are all started with the # sign and are documentation lines. 


Lines 12 and 15: These lines are commands to clear the screen. These lines might not 
work on your terminal screen. Either find the clear screen code for your terminal or you may 
use the tput clear command instead. The tput command is explained later in this chapter. 


Line 13: This line prompts you to enter a password. Any sequence of characters, num- 
bers, and embedded white-space characters is accepted. The password you enter has 
nothing to do with your login password. 


See page x for an explanation of the icons used to highlight information in this chapter. 
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Figure 12.1 
The lock1 Script File 
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$ cat -n locki 


| 


# 
#, Lock!) (lock) vension) i) 
# This program locks the keyboard, and you must type the 
# specified password ho, unlock) at. 
# Logic: 
# 1- Ask the user to enter a password. 
# 2- Lock the keyboard until the correct password is entered. 
# 
# DO NOT RUN THIS PROGRAM IF YOU DO NOT KNOW WHAT YOU ARE DOING!! 
# Please pead, the, Tanst pant of chapter 12. 
4 iy : i) 
echo *\032" # can be replaced by tput clear 
echo "\n\nENTER YOUR PASSWORD>" # ask for password 
read pword_1 # read password 
echo) W327) # clear screen again 
echo > n\n THIS SYSTEM IS LOCKED. : 
pword 2= # declare an empty variable 
until [ "$pword_ 1" = "$pword_2" ] # start of the loop 
do oe 
read pword 2 # body of the loop 
done # end of the until loop 
exit 0 # end of the program, exit 


Line 14: This line reads from the keyboard. When you press [Return], your intended 
password is stored in the variable called pword_1. 


Line 16: This line shows the appropriate message on the screen. You can change it to 
any other message you like. 


Line 17: This line declares a variable called pword_2, which is used to store the input 
from the keyboard. 


Lines 18-21: eS ea ee 


Riepemn aoa NRE The first time dhuoton the loop the contents of the two arabe 
are not equal (pword_ / contains ie Baegahes es 21 is empty). Therefore, the body of 


si eileen cehenicaratculeheetae ea soi compares, comparison 


fails, and reads again. When you enter the correct password, the loop condition returns true 
status (now pword_1 is equal to pword_2). The loop stops, and your keyboard is freed. 


Line 22: This line exits the lock1 script with zero status, indicating a normal termina- 
tion of the program. 
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Problems with the lock1 Program 


The lock1 program runs fine, except for some minor problems. There is some potential 
— .. for improvement. Let’s explore it. 

Lock+-is not.a foolproof program: 

* While the keyboard is locked, if you press [Del] (the interrupt key), the lock1 
script is terminated, the $ prompt is displayed, and the system is ready to accept 
commands. So much for protecting your system from intruders! To be effective, 
the lock1 program must be able to ignore normal interrupt signals. 


* The password is displayed. Usually, passwords are not displayed on the screen. 
es On line 10, when the password is requested, whatever you type as your pass- 
word is echoed on the screen for everyone to see. You must prevent display of 

the user response to the password prompt. 


=>” ‘eres 


* The message is hard coded. It always shows This system is locked. It would be 
nice to be able to specify the message to be displayed on the command line. 


To solve these problems, a few more commands must be explored. 


12.2 UNIX INTERNALS: THE SIGNALS 


Remember, your process thinks it is working with files and does not know about 
your terminal. Then how does an interrupt signal that you enter from the keyboard ter- 
minate your process? Your interrupt signals go to the UNIX kernel and not to your 
process. The kernel knows about the devices, and it is notified when you press any of 
the interrupt keys. Then UNIX sends a signal to your process telling it that an inter- 
rupt has occurred. In response to this signal, your process terminates or takes some 

_ other action. 

There are several different events that make the kernel send a signal to your process. 
These signals are numbered to specify the specific event they present. Table 12.2 sum- 
marizes some of these signals that are usually used in the script files. The signal numbers 


Table 12.2 
Some of the Shell Signals 


Terminal connection is lost. 


One of the quit keys has been pressed. 


hang up_ 

~ interrupt One of the interrupt keys has been pressed. 
quit. 

kill | 


The kill -9 command has been issued. 


Ee terminator | The kill command has been issued. 
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12.2.1 


re 


Chapter 12 


may be different in your system. Ask your system administrator, or look it up in your 
system reference manual. 


The hang-up Si cess that the syste - 


nection-to.its-terminal. This signal is generated when the cord that runs from your terminal 
to the computer is disconnected, or when the phone line (your modem connection) is lost. 
Also, on some systems the hang-up signal is generated when you turn off your terminal. 


The-interrupt-Signal-—Signal-2-is generated-when one of the interrupt keys-is»pressed. 
This. could-be-{Ctrl-c},-[Del], or [Break]. 


ne of the 

each specific system. 
tSi c ‘ 
_causes the process.to-core-dump-beforeit terminates 


The-kill’Signals” Signals 9and-15.are-generated bythe kill-(see.Chapter-8)-eommand. 
used.-Both.terminate the réceiving-process. 


nN 


Trapping the Signals: The trap Command 


The default action taken by your process when it receives any of the signals is imme- 
diate termination. g 


whatever.y.ou. specify. For example, you can instruct your process to ignore interrupt 
signals or to execute a specified command instead of termination. Let’s explore the pos- 


sibilities. The format of the trap command is as follows: 
; 
The commands part is optional. When it is present, the commands are executed 
whenever your process receives one of the signals you have specified to be trapped. 


I. You can specify more than one signal number to be trapped. 


2. The signal numbers are the numbers associated with the signals that you want the 
trap command to catch. ce 


The following command sequences show how the trap command works: 
trap “echo I refuse to die!" 15 


This command executes the echo command and displays the I refuse to die! mes- 
sage whenever it receives a simple kill command. However, your script continues. 
trap "echo Killed by a signal!; exit" 15 
If your process receives a kill command (signal 15), the echo command is executed and 


shows the Killed by a signal! message. Next, the exit command is executed, which 
causes your script to terminate. 


1G) rs) Os Mee ie) 
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12.2.2 


12.2.3 


No command is specified. Now, if your process receives the kill signal (signal 15), it ig- 
nores it, and the script continues. 


mar i ified: Wi e 
Resetting the Traps 


a DrOce S ‘ 7 7 art, 

changes.the specified signals to their default-actions» This command-is-useful-when-you 

— te s 
signals-not.to.be.trapped. 


For example, if you type the following command in your script file: 


7 eh Oke © ar anand 22% oa) 
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Setting Terminal Options: The.stty.-Command 
You-use-the-stty.command _to_set_and-display.terminal.characteristics. You can control 


various characteristics of your terminal, such as the baud rate (rate of transmission be- 
tween the terminal and the computer) and the functions of certain keys (kill, interrupt, 
etc.). The stty command without arguments shows a selected group of settings. Use the 
-a option to list all your terminal settings. 

Figure 12.2 shows an example of the terminal settings. Your system might have 
different settings. 


Figure 12.2 


An Example of the Terminal Settings 


Terminals have a wide variety of capabilities, and stty supports the modification of 
more than a hundred different settings. Some of these settings change the communica- 
tion mode of your terminal, some change the value assigned to special keys, and yet an- 
other group combines settings. 
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Table 12.3 lists a very small subset of the available options, the most common 
ones. Use the man command to obtain a more detailed list of options and explanations 
of their functions. 


"eee ere 


Table 12.3 
A Short List of Terminal Options 


ho [- Echoes [does not echo] the typed characters; the default is echo. 


raw.[-raw]» | Disables [enables] the special meaning of the metacharacters; the default 
is -raw. 


; , a i eee: an interrupt signal; usually the [Del] key is used. a 


[Backspace]. Erases the preceding character; usually the # key is used. 


Deletes the entire line; usually @ or [Ctrl=u] is used. 


Resets the erase and kill keys to # and @ respectively. 


intr 
erase. 
kill” 
e eof. Generates the (end-of-file) signal from the terminal; usually [Ctrl-d] is used. 
ek — 
sane 


Sets the terminal characteristics to sensible default values. 


1. The default settings are usually the best for most of the options. 


2. Some of the options are enabled by typing the option name and are disabled by pre- 
ceding them with a hyphen. 


_ Let’s look at some examples: 


$ stty -echo [Return] . . . . Turmechoing off. 
$ stty echo [Return] .. . . Turmechoing back on. 


The stty echo command is not displayed on your terminal due to the effect of the 
previous stty -echo command. 


Set the kill key to [Ctrl-u]: 


or $ stty kill \*u [Return] . . Now [Ctrl-u] is the the kill key. 
$ My tee at ecg aun Gece The prompt reappears. 


=]| To set a special key, either press three characters ([\], [*], and the specified letter) or 
= type the combination keys directly. In this example, you either type \“u or press [Ctrl-u]. 


$ stty sane [Return] . . . . Reset options to reasonable values. 
$ ice ror oe eee eet Re ELC DLOM Peter Dears: 


When you have changed the options too many times and lost track of your changes, the 
sane option comes to your rescue. 


Change the kill and erase keys to their default values: 


$ stty ek [Return] .. . . . Set the kill and erase keys. 
$ eee Yee See The prompt reappears. 


This command sets the kill key to @ and the erase key to #. 
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12.3 


MORE ABOUT TERMINALS 


12.3.1 


12.3.2 


q 
a: 


The UNIX operating system supports numerous types of terminals. Each terminal has 
its own capabilities and characteristics. These capabilities are documented in the ter- 
minal user/technical manual along with a set of escape characters to be used that en- 
ables you to manipulate the terminal capabilities. Each terminal type has its own set of 
escape characters. I : se 


$ echo "\@32" [Return]. . . Clears screen on the vt100-type terminals. 


Terminal capabilities are not limited to the clear screen function. There are dozens 
of other characteristics, such as boldface text, blinking, underlining, and so on. You use 
them to make your display more meaningful, better organized, or better looking. 


Each terminal supported in your system has an entry in the terminal database (file) 
called terminfo (terminal information). The terminfo database is a single text file that 
contains descriptions of many types of terminals. There is a list of capabilities associ- 
ated with each terminal in the database. 


1! AF ‘cies ee theth ecguenmonuntas ‘ 
: au bility, Thi neg ‘bl ; see 
capabilities in shell-programming: For example;-to:clear.the screen,.you-type: 
$ tput clear [Return] 


This command works regardless of your terminal type, as long as your system includes 
the terminfo database and your terminal type is in the database. 


using the terminal-type-specified-in.the 
“TERM-shell variable. You-can-override-this-by-using the -T option. For example, you 


type the following command to specify the terminal type: 


$ tput -T ansi [Return] 


1. Usually when you start a style mode, it remains in effect until you remove it. 


2. You can store the character sequences in variables and then use the variables. 


You use the sgr0 option to turn off all the user-defined terminal attributes. This is 
an important option to know, because it is the only way to turn off some attributes 
such as blink. 


3/2 Chapter 12 
Table 12.4 
A Short List of the Terminal Capabilities 
bel Echoes the terminal’s bell character. 
blink Makes a blinking display. 
ee bold Makes a boldface display. 
. clear Clears the screen. 2 
cup rc Moves cursor to row r and column c. 
dim Dims the display. 
ed Clears from the cursor position to the end of the screen. 
el Clears from the cursor position to the end of the line. 
smso Starts stand out mode. 
rmso Ends stand out mode. 
oe ‘i v * oun he oe me a . _. an 
smul Starts underline mode. 
rmul Ends underline mode. 
rev Shows reverse video, black on white display. 
sgr0 Turns off all the attributes. 
The following command sequences show the use of the tput command to change 
the terminal characteristics. _ 
su a4" wR wee et os ee eee | 
Using the tput command, first clear the screen-and then show the message The ter- 
minfo database in row 10 column 20. 
: we $ tput clear [Return] » sas bie o) saw ae. IDG: SCPCOH IS nC eamerE 
$ tput cup 10 20 [Return] WR Positions the cursor. 
$ echo "The terminfo database" [Return] . . Display the message. 
The terminfo database 
=| You specify the cursor position before the echo command that displays the message at 
= the specified location on the screen. 
. These commands can be sequenced together on ont line. Commands are separated 
a by colons, as follows: 
on 


$ tput clear: tput cup 10 20: echo "The terminfo database" [Return] 


@ Store a character sequence in a variable and then use it to manipulate the screen display. 
$ bell='tput bel’ [Return] . . . Store the character sequence for bell in the bell variable. 


The shell executes the command between the grave accent marks and assigns the com- 
mand’s output, in this case the character sequence for the terminal bell (beep), to the bell 


variable. 
$ s_uline=‘tput smul* [Return]. . . . . . . . Store code for start underline display. 
$ e_uline=‘tput rmul* [Return]. .. . . . . . Storecode for end underline display. | 


$ tput clear [Return]. ©...) 2 / . 24 4 4 °@leanthescencens 


w 
| 
igo) 


$ tput cup 10 20 [Return] ..... . . . . Position the cursor. 


$ echo Sbell [Return] wi Med eneay rl tars Houndithe terminal bell. 

$ echo $s_uline [Return] - + + +. » « .« Start underline display. 

$ echo "The terminfo database" [Return]. . . Display message, underlined. 
The terminfo database 

$ echo $e_uline [Return] ...... .. . . Endunderline display. 


The echo commands can be combined into one command using the assigned variables 
as follows: 


$ echo "$bell${s_uline}The terminfo database$e_uline" [Return] 


The braces in ${s_uline} are necessary for the shell to recognize the variable name 
(see Chapter 11, variable substitution). 


S > trap; and m 
“lems and’create*a better user interface: Figure 12.3 shows the new version of the lock 


script, and following is the explanation of the modified or added lines. 


$ cat -n lock2 


1 # 

2 # lock2 (lock version 2) 

3 # This program locks the keyboard, and you must type the 

4 # specified password to unlock it. 

5 # Logic: 

6 # 1- Ask the user to enter a password. 

7 # 2- tock the keyboard until the correct password is entered. 

8 # 

9 # DO NOT RUN THIS PROGRAM IF YOU DO NOT KNOW WHAT YOU ARE DOING!! 
1Q@ # Please read the first part of chapter 12. 

11 # 

t2-trap - = 23 # ignore the listed signals 
13 stty -echo # pronibit echoing the anpur 
14 tput clear # clear the screen 

15 tput cup 5 10; echo "ENTER YOUR PASSWORD> \c" # ask for password 
16 read pword_1 # read password 

17 tout clear # clear screen again 

18 tput cup 10 20 ; echo “THIS SYSTEM IS LOCKED....” 

19 pword 2= # declare an empty variable 
20 until | “Spword 1° = "“Spword 2" | # Start of the loop 
21 do pins 
22 read pword 2 # DOdY OT The oe 7: 
23 done # end of the»until loop 
24 stty echo # enable echo of. input characters 
po, tpul clear # clear SCreennunn 
26, ex10 @ #, end of program, exit 
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Line 12: This line traps the signals 2 and 3. This means your script ignores the inter- 
rupt and quit keys when they are pressed and continues running. 


Line 13: This line disables the echoing capability of the terminal. Therefore the next 
characters of input (in this case the password) are not displayed. 


Lines 14 and 17 and 25: These lines clear the screen. Instead of using the echo com- 
mand and the clear screen code, the tput command is used. 


Line 15: This line issues two commands, separated by the semicolon (;). The first com- 
mand (tput cup 5 10) positions the cursor at row 5, column 10. The second command 
echoes the message at the location of the cursor. 


Line 18: This line is similar to line 15 and issues two commands separated by the semi- 
colon (;). The first command (tput cup 10 20) positions the cursor on line 10, column 20. 
The second command echoes the message at the location of the cursor. 


Line 24: This line resets (enables) the echoing capability of your terminal. This hap- 
pens after you have entered the correct key to unlock the keyboard. 


Now, if you change the lock2 to an executable file and execute it, you can type ~ 
the following commands: 


$ chmod +x lock2 [Return] . . Change the program access mode. 
$ lock2 [Return] +h Hie a ee tee e 


Then your screen looks like the screen depicted in Figure 12.4, and you are prompted to 
enter a password. 


Figure 12.4 
The Prompt from the lock 


rogram 


si 


Enter any sequence of characters or numbers (which are not displayed) as your 
password. You must remember this password to unlock your keyboard. Next, the ter- 
minal screen is cleared and your screen looks like the screen depicted in Figure 12.5. 


Figure 12.5 
The Message from the lo 


Specifying the Display Message As mentioned before, you can improve the lock2 
program by giving the user freedom to specify the message to be displayed or choose the 
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canned (default) message. The specified message must be passed to the program on the 
command line. For example, you type 


$ lock3 Coffee Break. Will be back in 5 minutes [Return] 


You have to modify your lock2 program to accommodate the new changes in our scenario. 
With the new version (called Lock3), you can either enter a message on the command line 
or execute the program as before without specifying a message. Your program must recog- 
nize both cases and show the appropriate message. Figure 12.6 shows the source code for 
the lock3 program, and the following line explanations clarify how it works. 


Figure 12.6 
The lock Program, Third Version 


$ cat -n lock3 
1 # 
2 # lock3 (lock program version 3) 
3 # This program locks the keyboard, and you must type the 


4 # specified password to unlock it. 
5 # Logic: 
6 # 1- Ask the user to enter a password. ) 
7 # 2- Lock the keyboard until the correct password is entered. 
8 # 
9 # DO NOT RUN THIS PROGRAM IF YOU DO NOT KNOW WHAT YOU ARE DOING!! 
10 # Please read the first part of chapter 12. 
11 f os 
12 trap * “2.3.4 # ignore the listed Signals 
13 Sstty -ecnho. enn oe orohnibit echoing the inout 
14 if [| $4 -gt 0} ~~... # online message is specified 
15 then 
16 MESG="$@" # store the specified message 
17 elise ; 
18 MESG="THIS SYSTEM IS LOCKED" # set to default message 
19 fi 
20 tput clear # Clear, The, screen | Li 
21 tput cup 5 10 ; echo "ENTER YOUR PASSWORD>\c" # ask for password 
22 read pword_1 # read password 
23 tput clear # clear screen again 
24 tput cup 10 20 ; echo "$MESG" 
25 pword_2= # declare an empty variable 
26 until [ "$pword_1" = "$pword_2" ] #start of the loop 
m7 do 
eo read pword_2 # body of the loop 
29 done # end of the until loop 
3@ stty echo # enable echo of input characters 
a1 TpuL clear # clear screen 
77 82 exit @ # end of program, exit 
$ 


Lines 14-19: These lines make the if-then-else construct. The if condition checks the 
value of the positional variable $# that contains the number of the line arguments. If $# is 
greater than zero, it indicates that the user has specified a message on the command line, 
and the body of the if is executed. The positional variable $@ holds the specified mes- 
sage, which is stored in the MESG variable. 
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If $# is not greater than zero, then the body of the else is executed, and the MESG 
variable holds the canned message. 


Line 24: This line displays the contents of the MESG variable, either the user-specified 
message or the canned message. 


The remaining lines are the same as the lock2 version of the program, and they 
carry out the same functions. As before, you change the access mode of your lock3 
program to executable mode, and then you can run it with or without specifying a mes- 
sage on the command line. 


MORE COMMANDS 


12.4.1 


In the next section, we are going to put all our shell programming skills together and write 
an application that consists of more than just one script file. Before presenting the scenario 
for this application program, however, we need to examine a few more commands. 


Multiway Branching: The case Construct 


The shell provides you with the case construct, which enables you to selectively execute 


a set of commands from the list of commands. You-can-use-the-if-elif-else-construct.to 


The syntax of the case construct is as follows: 
case variable in 
pattern_1) 
commands_1 ;; 
pattern_2) 
commands _2 ;; 


2) 
default_commands ;; 
esac 


~case,.in, and-esac (case typed backward) are reserved *words*(keywords).- The’ state- 

When your shell executes the case statement, it compares the contents of the vari- 
able with each of the patterns until either a match is found or the shell reaches the key- 
word esac. The shell executes the commands associated with the matching pattern. The 
default case, represented by *), must be the last case in your program. The end of each 
case is indicated by two semicolons (;3). 

Let’s look at a simple menu program and explore the application of the case con- 
struct. A menu system provides an easy and simple user interface, and most computer 
users are familiar with menu systems. It is easy to implement menus in shell scripts. 

You usually expect a menu program to perform the following functions: 


¢ Display the possible options. 


* Prompt the user to select a function. 


NO 


¢ Read the user input. 
* Call other programs according to the user input. 


¢ Display an error message if the input is wrong. 


The user enters a selection; the menu program must recognize your selection and 
take action accordingly. This recognition can be easily achieved by using the case con- 
struct. For example, suppose you have a script called MENU. The source code for your 
MENU program is depicted in Figure 12.7. The following command sequences show the 
running and output of this program. | 


= 

# MENU ) 

# A sample program to demonstrate the use of the case construct. 
= 

echo 

echo * @: Exit’ 

echo " 1: Show Date and Time" 

echo " 2: List my HOME directory" 

echo “ 3: Display Calendar" 


echo Enter your choice: \c™ 
read option 


# display the prompt 
# read user answer 
case $option in # beginning of the case construct 

@) echo Good bye ;; # display the message 

1) date ;; # show date and time 

2) 1s $HOME ;; # display the HOMEdirectory 
# 
bye 
# 


3) cal 5; ee the current month calendar 
*) echo "Invalid input. Good bye 1) #@ show ernor message 
esac end of the case construcr 
echo 
exit 0 # end of program, exit 


Run the MENU program: 


= $ MENU [Return] .. . . . . . Execute the menu program. 
@: Exit 
1: Show Date and Time 
2: List my HOME directory 
3: Display Calendar 


Enter your choice: ee ee Walt foc Input. 


The menu is displayed, and it prompts you to enter your choice. Your input is 
stored in the variable called $option. The variable $option is passed to the case con- 
struct, which recognizes your selection and executes the appropriate commands. 


If you enter 0: The variable $option contains 0, which matches the 0 (zero) pattern in 
the case construct. Thus the echo command is executed and the message Good bye is 
displayed. No other pattern matches, and the program ends. 
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If youenter 1: The variable $option contains |, which matches the | (one) pattern in the 
case construct. Thus, the command date is executed and the date and time of the day are 
displayed. No other pattern matches, and the program ends. 


If you enter 2: The variable $option contains 2, which matches the 2 (two) pattern in 
the case construct. Thus, the command Is is executed and the contents of your HOME di- 
rectory are displayed. No other pattern matches, and the program ends. 


If you enter 3: Similar to the previous selections. The variable $option matches case 3, 
and the output of the calendar command is displayed. 


If you enter 5: What if you make a mistake and enter 5 or 7? If your case construct has 
a default case (the * matches all), the default matches when all other cases fail, and its as- 
sociated commands are executed. In this case, it displays Invalid input. Good bye. 


Revisiting the greetings Program 


Let’s write another version of the greetings program (which was introduced in 
Chapter 11). In the new version, the case construct is used instead of the if-elif-else. 
Figure 12.8 is one way to write this program. 


Figure 12.8 


The New Version of the greetings Program 


$ cat -n greetings3 © 


# 
# oreetings3) 
# greeting program version 3 
# (his version 1s using tne case construct to check the hour of 
# and, the day) and vo, display) ine eappropnpiate greetings. 
# 
echo a 
bell- tout bel) 1) # shore ene code tor the bell sound 
echo $bell$bell _# two beeps 
hour="date +%H° # obtain hour of the day 
case $hour in /) /) )) 
O27, 119-11 ) echo Good Mornang, ;; 
1[2-7] 7 echo Good Arternoon’ ;; 
echo) Good Evening); 1 

esac LF) i oO) Ls) Case 
echo ay LMM My Lys 
exit) @ Ve vendor une progran, exit 


The output of this version is the same as the previous one. It beeps twice, and de- 
pending on the hour of the day, it displays appropriate greetings. The hour variable 
(which contains the hour of the day) is passed to the case construct. The value stored in 
hour is compared to each of the case patterns until a match is found. These patterns need 
more explanation. Lines 11 through 15 make the case construct. 
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The first pattern 0? | 1[0-1] checks for the morning hours (01 to 11). The 0? rep- 
resents any two-digit number that consists of a 0 and another digit (0 to 9). Therefore 0? 
matches values from 00 to 09. The 1[0-1] represents any two-digit number that consists 
of a 1 and another digit (0 to 1). Therefore, 1[0-1] matches values 10 and 11. The | 
(pipe) is the sign for logical or; therefore, the whole expression is true if either of the 
two patterns matches the value in the hour variable. If the value in the hour variable is 
between 01 and 11, the echo command displays Good Morning. 

The second pattern 1[2-7] checks for the afternoon hours (12-17). It represents 
any two-digit number that consists pf a 1 and another digit in the range of 2 to 7. There- 
fore, 1[2-7] matches values from 2 to 17. If the value in the hour variable is between 12 
and 17, the echo command displays Good Afternoon. 

The third pattern * (the default) matches any value. If the value in the hour vari- 
able is between 18 and 23, the first and second patterns fail, and the echo command dis- 
plays Good Evening. 


A MENU-DRIVEN APPLICATION 


Scenario Suppose you want to write a menu-driven application that facilitates keeping 
track of your UNIX books. You want to be able to update the list of your books, to know 
whether any specified book is in your library (or not), and whether a book has been bor- 
rowed, who borrowed it, and when it was borrowed. 

Of course this is a typical application for a neice: but fs goal is to practice 
some of the UNIX commands and to get a feeling about how you can put the commands 
and constructs together to create useful programs. 


1. As was mentioned before, the cat -n command is used throughout this chapter to 
display the source code for the script files. The -n option provides the line numbers 
that are used to refer to a specific line of code when that line is explained in the text. 


2. Depending on your shell, the echo command in the programs might not recognize the 
escape characters. In this case, use the echo command with the -e option (echo -e). 
You can also use the alias command, such as in the following command line: 


alias echo= echo -e 


3. You can create these section script files under the $HOME/Chapter12/12.5 
directory using the vi editor. 


4. Creating these files under a specific directory will help keep your files organized 
and is highly recommended. 


The Hierarchy Chart 


Figure 12.9 shows the hierarchical chart of a menu-driven UNIX library program called 
ULIB. When you invoke the ULIB, it shows the main menu and waits for you to enter 
your choice. Each entry takes you to another level of menus. Like most of the menu- 
driven user interfaces, the top levels of ULIB’s hierarchy chart present the user interface. 
In this case, the three programs ULIB, EDIT, and REPORTS just show the appropriate 
menu and wait for the user’s selection of the items on the menu. 
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Figure 12.9 
The ULIB Program Hierarchy Chart 
ULIB main menu 
edit menu EDIT REPORTS reports menu 
petal nant 
ADD + add a record REPORT_NO 
produce a report 
DISPLAY +——__ display a record 
UPDATE pe update status of a record 
DELETE ——= delete a record 
Each box in the hierarchy chart represents a program. Let’s start with the first 
program, the ULIB at the top of the chart. 
12.5.1 The ULIB Program. 


The ULIB program is the driver for our menu-driven library program. This program pro- 
vides the startup screen (welcoming message) and then displays the main menu. The 
main menu provides the means to exit the program or to get to the next level of menus, 
EDIT and REPORTS. 

Figure 12.10 shows one way to write this program. The line numbers are not part 
of the source code. Whenever necessary, these line numbers are referenced to provide 
more explanation on the commands or logic of the program. 


Lines 1-6: These lines all begin with the # sign and are documentation lines. 


Line 7: This line stores the terminal code for the boldface display in a variable called 
BOLD. 


Line &: This line stores the terminal code for the normal display in a variable called 
NORMAL. os 


Line 9: This line makes the variables BOLD and NORMAL available to the subshells. 
Lines 10-12: These lines all begin with the # sign and are documentation lines. 

Line 13: This line clears the screen. 

Line 14: This line positions the cursor at row 5, column 15. 


Line I5: This line displays the message Super Duper UNIX Library on the screen. 
Using the BOLD variable makes the message appear in bold. 


Line 16: This line positions the cursor at row 12, column 10. 


24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 


| ©O 


NIX library 
LIB: This program is the main driver for the UNIX library application 


It invokes the appropriate program according to the user selection. 


tot Ht OH tH tH 
Cc Cc 


BOLD="tput smso° # store code for bold mode in BOLD 

NORMAL=*tput rmso° # store code for end of the bold mode in NORMAL 
export BOLD NORMAL # make them recognized by subshells 

# 

# show the title and a brief message before showing the main menu 
: 


tput clear # clear screen _ 

EbuUt Cup: 5.15 # place the cursor on line 5, column 15 
echo "${BOLD}Super Duper UNIX Library" # show the tatie in bold 

tput cup 12 10 # place the cursor on line 12, column 10 


echo "${NORMAL}This is the UNIX library application" # tne rest of the title 
tput cup 14 10 ; echo “Please enter any key to continue... \b\c’ 


read answer # tead user input 
error_flag=0 # initialize the error flag, indicating no error 
while true * 1OOp Torever, 
do 
if [| $error_flag -eq @ | #check for the error 
then 
tput clear # clear screen 


tput cup 5 10 

echo "UNIX Library - ${BOLD}MAIN MENU${NORMAL} " 

tput cup 7 2@ ; echo "@: ${BOLD}EXIT${NORMAL} this program" 
tput cup 9 20 ; echo "1: ${BOLD}EDIT${NORMAL} Menu” 

tput cup 11 20 ; echo "2: ${BOLD}REPORTSS${NORMAL} Menu" 


error_flag=0 # reset error fiag 
FL 
tput cup 136 10 ; echo “Enter your choice- \b\c" 
read choice # read user choice 
# 
# case construct for checking the user selection 
id 
case $choice in #check user input 
Oo. tout clear} ex1t Os; 
a) EDLs # call EDIT program 
2. REPORTS 3 # Cali REPORT progran 
4) ERROR. 20).10 # call ERROR program 
touc cup 20°15 tout ed # clear the reset o7 the screen 
error Tlag-ls; # set error tiag to indicate error 
esac # end of the Case construcr 
done # end of the while construct 
exit 8 # exit the program 


program. It shows a brief startup message and then displays the main menu. 
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Line 17: This line displays the rest of the message, This is the UNIX library applica- 
tion, on the screen. Using the NORMAL variable deactivates the bold terminal mode, and 
the rest of the message appears in normal fashion. 


When a terminal mode is set, it remains in effect until it is canceled. Thus, if you 
use the command tput smso, your terminal displays text in boldface until you 
cancel the bold mode by typing the command tput rmso. 


Line 18: This line consists of two commands. The tput command positions the cursor 
at row 14, column 10, and the echo command displays the prompt message. 


Line 19: This line waits for input from the keyboard. When you press a key, the pro- 
gram continues. 


This is a good point in the program to stop line explanations and to run it to see the 
output of this part (lines 1 to 19). If you run this program by typing the following com- 
mand, the ULIB program shows the startup screen and waits for your input to continue 
the program. 


$ ULIB [Return] 


Figure 12.11 depicts the startup screen. After displaying the startup screen, the program 
shows the main menu and waits for the user to specify a selection from the menu. De- 
pending on your selection, the program activates other programs. This process of show- 
ing the menu continues until you select the exit function from the menu. 


Figure 12.11 
The ULIB Program Startup Screen 


A 


Line 20: This line initializes the error_flag to 0 to indicate there is no error yet. The 
purpose of this flag is to indicate if the user has made a mistake. Depending on the value 
of this flag, your program shows the whole menu or just the portion of it that is necessary. 
This prevents clearing of the screen each time the user makes a mistake and causes less 
distraction for the user. ae 


Lines 21, 22, and 46: These lines make the while loop. The while loop condition is set 
to true. The true condition is always true (succeeds); therefore, the while loop continues. 
That is to say, the body of the loop is executed forever, and this is exactly what you want, 
to show the main menu continuously until the exit function is selected. 


Lines 23, 24, and 32: These lines make the if construct. The if condition checks for the 
state of the error_flag. If the error_flag is 0, then there is no error, and the condition is 
true. Therefore the body of the if is executed. If the error_flag is not 0, the if condition 
fails, and the body of the if is skipped. 


Line 25: This line clears the screen so the main menu can be displayed. Remember, the 
startup screen is displayed before the main menu display. 
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Lines 27-30: These lines show the main menu on the screen. 
Line 31: This line resets the error_flag to 0, initializing it for the next loop iteration. 


Lines 33 and 34: These lines display the prompt text and wait for the user to enter a 
selection. 


Let’s continue the running of this program. Figure 12.12 shows the main menu. 
The prompt is displayed and the program waits for your input. 


U 


Figure 12.12 
The ULIB Program Main Menu Screen 


The bold text on the screen is produced by displaying (using the echo command) the 
code stored in the BOLD variable. 


Your input is saved in the choice variable, and choice is passed to the case con- 
struct to determine the next action according to your input. 


Lines 35-37: These lines all begin with the # sign and are documentation lines. 
Lines 38-45: These lines make the case construct. 


If you select 0: The value in the choice variable is 0; it matches the 0 pattern and exe- 
cutes the associated commands. In this case, it clears the screen and exists the program. 
Choosing the 0 from the main menu is the normal way to end this program. 


If you select 1: The value in the choice variable is 1; it matches the 1 pattern and exe- 
cutes the associated commands. In this case, it executes the program called EDIT. When 
the EDIT program is terminated, control returns to this program, and the program se- 
quentially executes the next lines. Line 45 indicates the end of the case construct. Line 46 
indicates the end of the while loop; therefore, it goes to line 21 to check the while loop 
condition. The condition is true; hence, the body of the loop is executed and shows the 
main menu again. This process is repeated until you enter 0 from the main menu. 


If you select 2: The value in the choice variable is 2; it matches the 2 pattern and exe- 
cutes the associated commands. In this case, it executes the program called REPORTS. 
Similar to the function 1 selection that was explained earlier, when the REPORTS pro- 
gram is finished, control returns to the program menu, and the main menu is displayed, 
ready for your next selection. 


If you make a mistake: If you make a mistake in your selection by inputting any key but 
the valid 0, 1, and 2 values, the value in the choice variable matches the default pattern 
(the asterisk) and executes the associated commands. In this case, it executes a program 
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called ERROR. The ERROR program shows the error message at the indicated line and 
column on the screen. The desired line and column are specified on the command line. 

Therefore, ERROR 2010 means the error message-will display atrow 20, column™O.As 

before,.control. returns to. the menu program-when the ERROR program: is finished. 


Line 43: This-tine-consists-of two.tput.commands. The tput cup 20-1-places*the-eursor 


O- 
fe mec reaper this case, terminal display lines 20, 21, 22, 23, and 24 
are cleared. This erases the error message, but the main menu text remains on your ter- 
minal screen. 


Line 44: This line sets the error_flag to 1, indicating an error has occurred. 


=]| Remember error_flag is checked in the if condition. Because its value is I, the if condi- 
= tion fails, and the body of the if construct is skipped. This means that the main menu text 
is already on the screen and there is no need to redisplay it. 


Figure 12.13 shows the screen when you make a mistake in your selection. The 
error message and the prompt text are the output of the ERROR program. When you — 
press a key to signal your intention to continue the program, the error message is erased 
and you are prompted again to enter your selection from the menu (as was shown in 
Pigurerli2. WZ). 


Figure 12.13 


The ULIB Program Error Message Screen 


12.5.2 The ERROR Program eee 


The ERROR program shows a canned (hard coded) error message any time it is called. It 
accepts the values indicating the location of the cursor (line and column) from the com- 
mand line. Figure 12.14 shows the source code for this program. The following explana- 
tions provide more detailed information about the code on specific lines in the program. 


Line 6: This line places the cursor at a specified location on the screen. The row and 
column values are stored in the two positional variables $7 and $2. These variables con- 
tain the first two parameters passed to the program on the command line. Therefore, if 
rom call this program by typing 


“ $ ERROR 10 15 [Return] 


e« 


the positional variables $/ and $2 contain the values 10 and 15 respectively, and the error 
message will be displayed at row 10, column 15. The ULIB program (Figure 12.10) calls 
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Figure 12.14 
The ERROR Program Source Code 


the ERROR program when user input is wrong to display an error message at row 20, 
column 10. 


Line 7: This line displays the error message. 
Line 8: This line displays the prompt. 


Line 9: This line reads the user input. No error checking is performed on the user input; 
you can enter any key to satisfy the read command. Thus, control of the program 1s in the 
hands of the user, and the user can continue the program by pressing a key. 


12.5.3 


i i u. This 
program is a driver for the edit menu and is similar to the main menu program. It shows 
the edit menu, and according to your selection, it activates appropriate programs. It con- 


sists of a while loop that covers the whole program. The body of the while-loop-consists 


n1a ode.and a ase. stn e that.determine Na OmMmmManda ust 


: the selecti 

Figure 12.15 shows the source code for the EDIT program. This program is simi- 
lar to the main (ULIB) program that was explained in detail in the previous section. 
Figure 12.16 shows the EDIT menu. The EDIT menu is displayed when you choose 
function | from the main menu. 


12.5.4 


Y, 


Figure 12.15 
The EDIT Program Source Code 


$ cat -n EDIT 


1 # 
2 @ UNIX Library 
8/8 EDIT: Inas program is the main driver for the EDIT program. 
4 # It shows the EDIT menu and invokes the appropriate program 
5 # according to the user selection, 
6 # 
% error tlag-0 # initialize the error flag, indicating no error 
B while true # loop forever 
9 do 
10) if 1 Serror tilag -eq 2 | # check for the error 
1 hen 
12 tout clear ; tpup cut 5 10 # clear screen and place the cursor 
13 echo "UNIX Library - ${BOLD}EDITMENU$ {NORMAL }”" 
14 TDUL Cup. 7) 20 # place the cursor 
15 echo "®: ${BOLD}RETURN${NORMAL}To the Main Menu" 
16 tput cup 9 20 ; echo "1:${BOLD}ADD${NORMAL } " 
17 tput cup 11 20 ; echo "2:${BOLD}UPDATESTATUS$ {NORMAL } " 
18 tput cup 13 20 ; echo "3:${BOLD}DISPLAY${NORMAL }" 
19 Tout cup) 1s) 20 ; echo  4:${BOLD}DELETES{NORMAL}"* 
Pe (tt 
2i error filag-0 # reset error flag 
ee EDUL cup 1710 > echo Enter your, choice>._\b\c" 
23 read choice #read user choice 
24 # 
20 # Case construct for checking the user selection 
26 # 
27 case S$choice in 
28 0) Exit Or: # check user input 
29 1) ADD SS # return to the main menu 
30 2) UPDATE: : # call UPDATE program 
31 O) DISPLAY: # call DISPLAY program 
te 4) DELETE ss # call DELETE program 
33 =) ERROR 20 10 # call ERROR program 
34 tpuc Cup 20 415) Tout ed ¢ clear the rest of the, screen 
35 error tflag-1. 53 # Set error flag) to. indicate 
ae CSAC 7 eng OF che case construct 
oa er done. # end of the while construct 
OO EX1t 0 f end) OT <nhe program i 
~——" 
Figure 12.16 
The EDIT Menu 
UNIX Library - EDIT MENU ~ 
@: RETURN To The Main Menu 
1: ADD 
—— 2: UPDATE STATUS yell 
as 3: DISPLAY yy 
a —— 4: DELETE . 
2 Enter your choice>_ ae 
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it further assumes that the following information is saved in the record format for each 
book in the ULIB_FILE. Each item is stored as a field in the record, and the following 
list pbous the field names and disammple pomatons in each field. Data .about.this.text- 


The status indicates whether the book is checked out or is in the library. The 
book’s status is determined by the program, and the status field is set to in 
(checked in) automatically when you add a book. The status is changed to out 
(checked out) when you indicate a book is checked out (borrowed) by someone. 
* Borrower’s name: 
This field remains empty if the status field indicates the specified book is in the 
library (status set to in) and is set to the name of the person who borrowed the 
book if the status field shows out (checked out). 
° Date: 
This field remains empty if the status field indicates the specified book is in the 
library (status set to in) and is set to the date that the book was checked out if 
the status field indicates out (the book is checked out). 


1. The first time a book record is added to the ULIB_FILE file, the status field is set to 
in, and the borrower’s name and the date fields remain empty. 


2. Subsequently, when someone borrows a book, you update your library by selecting 
the UPDATE function from the main menu. Then, you are asked to enter the name 
of the person who borrowed the book. The program changes the status field to out 
(checked out), and the date field is set to the current date. 


Figure 12.17 shows the source code for this program; line explanations for this 
program follow. 


Lines 1-6: These lines all begin with the # sign and are documentation lines. 


Line 7: This line initializes the answer variable to the letter y, indicating yes. As long as 
this variable indicates yes, the while loop continues and in each iteration it adds one 
record to the ULIB_FILE file. 


Lines 8, 9, and 28: These lines make the while loop. The body of this loop is executed 
as long as the condition of the loop is true—in this case, as long as the value stored in the 
answer variable is the letter y. 


Line 10: This line clears the screen. 
Line 11: This line displays the title of the screen at the indicated cursor position. 


Lines 12-14: These lines display the prompts at the specified cursor locations. 
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$ cat -n ADD 
Vie 
2) #8) UNIX] Abr any 
3 # ADD: This program adds’ a record to the dibrary Tile (U11B). It asks the 
4 # title, author, and category of the book. After adding the information to 
oe the ULIB_FILE file, it prompts the user for the next record. 
6 # 
7 answer=y # initialize the answer to indicate yes 
8 white) [|  Sanswer i= vy) # as long as the answer is yes 
9 do 


10. tout clear 

On tout cup) 5/10 5 echo (UNIX) Library) ${S0LD}ADDMODE: 

12. echo "${NORMAL}” 

le TOUT) Cup) 2) 235 echo Tac te., 

14 tTput cup) 8 227) echo Author: 

ts tput cup 1128 7 echo “Category: ” 

16 tout cup 12) 20))) echo (Svs. sustem, ref: meterence, tb. textbook - 
qe tHUt) Cup, 7) SOc read tithe 4 

18 tout cup 9 30 > read aucnor 

19 TOUT Cup TT SOs vead category 

20 status=in # set the status to indicate book is in 
21 echo "$title:$author:$category:$status:$bname:$date" >> ULIB FILE 
22. tput cup: 14°10: echo “Any more to add? (¥)es or. (Njo=- pic" 

23 read answer 


24 case $answer in # check user answer 

25 LYVie )) answer=yic. # any word starting with Y or y is yes 
26 ay answerean s : # any other word indicates no 

21. esac # end of the case construct 

28 done # end of the while loop 

29° @xXit oO # end of the program 


Line 15: This line is a help message that explains what abbreviations the user can enter 
in the category field. 


Lines 16-19: Each of these lines places the cursor at a specified location on the screen 
(just after each prompt text), reads the user’s answers, and stores them in appropriate 
variables. 


Line 20: This line sets the status variable to in, indicating the book is in the library. 


At this point all the necessary information is obtained, and the next step is to save it 
in the ULIB_FILE file. If you select the ADD function from the EDIT menu, the ADD pro- 
gram is activated. Figure 12.18 shows the screen display produced by the ADD program. 

The cursor is placed at the Title field. You enter the title of the book followed by 
[Return], and the cursor moves to the Author field. When you enter the last field, the 
program saves the information and asks you if you want to add another record. Using 
this textbook as an example, Figure 12.19 shows the screen after the information has 
been entered and the record has been saved. 
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Figure 12.18 
The ADD Program Screen Format 


Figure 12.19 
The Example of the Filled in ADD Screen 


Line 21: This line saves the information in the ULIB_FILE file. By the time the ADD 
program reaches this line, the variables contain the following values: 


¢ The title variable contains UNIX Unbounded. 


¢ The author variable contains Afzal Amir. 


* The category variable contains tb. — 
¢ The status variable contains the word in. 
¢ The bname (for borrower’s name) variable is empty. 
¢ The date (date that the book was checked out) variable is empty. 
; - : 
sane iat na eA Lier ao .din the ULIB FILE file. 


1. When you have just added a record, the variables bname (borrower’s name) and 
date (checked out date) remain empty. 


2. The append sign (>>) is used to write information in the ULIB_FILE file. This is 
necessary so that each time you add a new record, it is appended to the end of the 
file and the rest of the records in the file remain intact. 


Delimiter Character 


The fields in each record are stored in sequential order. However, this method of saving 
makes it difficult to retrieve each field when you want to read and display a record. You 
must designate a field delimiter and separate the fields in the record with your selected 
character. Keys that UNIX uses as field separators ([Tab], [Return], and [Spacebar]) are 
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*. 


not good choices. Remember, the title of a book or name of an author may contain space 
characters. If you choose the space character as the delimiter, then an author’s name 
with a space between the first and last names is considered as two fields, although you 
may want your program to see it as one field. 

You can choose ~ or “ as the delimiter key. In the ULIB program, : is used as the 
delimiter character. 

The ULIB_FILE file is a text file, and you can use the cat command to display its 
contents or use the vi editor to modify it. If the previous record is the only record in the 
file, then the content of the ULIB_FILE file looks like the display in Figure 12.20. 


Figure 12.20 
The Contents of the ULIB_FILE File 


1. Each record in the file is one line, and the fields are separated by colons. 


2. The two colons at the end of the line are the placeholders for the two variables 
bname (which contains the name of the borrower when not empty) and date (which 
contains the date that the book was borrowed when not empty). 


Lines 22 and 23: The echo command displays the prompt and the read command waits 
for the user’s answer, which is saved in the answer variable. 


Lines 24-27: These lines make the case construct. The case construct checks for the 
user’s answer by matching the value in answer to the case patterns. 


The first pattern is [Yy]*. This pattern matches all sequences of characters that 
start with Y or y. You can type any word that starts with the letter y and the program in- 
terprets it as the yes answer. The answer variable is set to the letter y, the loop condition 
(line 8) is true, and the the program continues. 

The second pattern is [*]. This pattern matches any word that does not start with 
the letter y and interprets it as the no answer. The answer variable is set to the letter n, 
the loop condition (line 8) fails, and the program ends. 


Record Retrieval 
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first prompts you to enter the book’s title or the author’s name. Then, it searches the 
ULIB_FILE file to find a match for the specified book. If the record is found, it is dis- 
played in a presentable format. If the record is not found, an error message is displayed, 
and you are prompted for the next input. This process continues until you indicate your 
intention to end the program. When the DISPLAY program ends, the control is returned 
to the calling program, in this case the EDIT program, and you are back to the EDIT 
menu for your next selection. 

Figure 12.21 shows the DISPLAY program source code. The following is the line- 
by-line explanation of this program. 


Lines I-6: These lines all begin with the # sign and are documentation lines. 


Line 7: This line copies the value of the environment variable JFS to OLD_IFS. You 
want to save the old value before assigning the new value. Later, you want to be able to 
restore the /F'S variable to its original setup. 


Line 8: This line initializes the variable answer to the letter y. Consequently it forces 
the first iteration of the while loop. 


Lines 9, 10, and 44: These lines construct the while loop. The body of the loop consists 
of all the lines between lines 10 and 44. As long as the condition of the while loop is true 
(answer is equal to the letter y), then the body of the loop is executed. 


Line 11: This line consists of three commands. It clears the screen, places the cursor at row 
5, column 6, and prompts the user to enter the title or the author of the book to be displayed. 


Line 12: This line waits for the user input and saves the input in the response variable. 


Line 13: This line uses the grep command (see chapter 8) to find all the lines in the 
ULIB_FILE file that contain the pattern stored in the response variable (the user input), 
and the output is redirected to the TEMP file. If the TEMP file is not empty, it means the 
specified book record is found, and if TEMP remains an empty file, it means the specified 
record is not found. ; 


Lines 14, 15, 35, and 37: These lines make an if-then-else construct. The if condition 
tests for the existence of a nonzero-length file, in this case the TEMP file. If the condition 
is true (TEMP exists and there is something in it), then the body of the if (lines 16-34) is 
executed. If the condition is false (TEMP is an empty file), then the body of the else (line 
36) is executed. 


Line 16: This line sets the delimiter to the colon (:). In this application, the colon is the 
symbol that separates the fields in the records. 


Line 17: This line reads each field of the specified book record from the TEMP file. 


Lines 18 and 19: These lines place the cursor at the specified location and display the 
record header. 


Line 20: This line consists of two commands. It places the cursor at row 7, column 23, 
and then displays the title of the book. The title variable contains the title of the book as 
it was read from the TEMP file. 


Line 21: This line consists of two commands. It places the cursor at row 8, column 22, 
and then displays the author of the book. The author variable contains the name of the au- 
thor as it was read from the TEMP file. 


Lines 22-27: These lines make the case construct. The case construct checks the 
book’s category (stored in the category variable) and changes the category abbreviations 
to a full word. For example, the category abbreviation sys is changed to system. 


Figure 
The DISP 
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-rogram Source Code 


$ cat -n DISPLAY 


32 


44 
42 
43 
44 
45 
46 


# 

# UNIX library 

# DISPLAY: This program displays a specified record from the ULIB FILE. 

if It asks the Author/Title of the book, and displays the specified 

i book TS not Tound in the. file. 

# 

OLD IES="SIES” # save the IFS settings 

answer=y # initialize the answer to indicate yes 
while | “Sanswer” -— y | # as long as the answer is yes 


do 
tout cleans tour cuy aS echo “Enter the Author/Title> —\b\c° 
read response 
grep -2)"Sresponse. ULIB FILE> TEMP # find the specified book in Ene library 
Lees TEMP # if it is found 
then 
TRS=o0 # set the IFS to colon 
read title author category status bname date < TEMP 
[put Cup 5 10 
echo "UNIX Library - ${BOLD}DISPLAYMODE$ {NORMAL } " 
THUt Cup) 7.2375 echo title: Stitiey 
tout cup 8 225 echo Author: Sauthor” 
case $category in # check the category 
[Tt][Bb]) word=textbook ;; 
[Ss][Yy][Ss]) word=system ;; 
[Rr][Ee][Ff]) word=reference ;; 
*) word=undefined ;; 
esac 
tput cup 9 2@ ; echo "Category: $word" # display the category 
tput cup 10° 22.5 echo "Status: Sstatus” ## display the status 
af | 'Sstatus' =) “out”: | # if it is checked out 
then # then show the rest of the information 
tput cup 11 145 echo | Checked out by: Sbname” 
{put cup 12 24; echo "Date: Sdate’ 
je 
else #17 DOOK not, found 
tout cup 7 10 ; echo ‘“Sresponse not found’ 
To ew 
EpUt Cup 1S) 10 5 echo Any more to Look fory (Yyes or (N)o> —\b\c” 
read answer # read user's answer 
case $answer in # check user's answer 
L¥y}*\) answer=yvi5: 7 any WOrd Startang with ¥ on y is Yes 
>) answer=n. 3: # any other word indicates no 
esac # end of the case construct 
done # end of the while loop 
IFS="$0LD_IFS" # vestore the IFS to ifs original value 
exit O # exit the program 
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Line 28: This line places the cursor at row 9, column 20, and displays the specified 
book category field (contents of the word variable). 


Line 29: This line places the cursor at row 10, column 22, and displays the specified 
book status field (contents of the status variable). 


Lines 30 and 34: ‘These-lines-make-an-if-then-construct: If the-if-conditionis true (the 
1 7 ‘ ~ 5 : e 
SS is in, 


Line 36: is empty (th j is not 


Figure 12.22 
The Prompt Displayed by the DISPLAY Program 


You can enter the author’s name or the book’s title to specify the book record you 
want to be displayed. Let’s say you enter UNIX Unbounded. Figure 12.23 shows the 
screen that displays your specified record. This screen is similar to the ADD screen de- 
picted in Figure 12.19. The program prompts you to enter your intention to look at more 
records or to end the DISPLAY program. When this program ends, control returns to the 
EDIT program, the EDIT menu is displayed again, and you can select your next function. 

If your specified record is not found, the error message is displayed. For example, 
if you do not have a book titled XYZ, Figure 12.24 shows the error message and the 


prompt following it. 
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UNIX Library - DISPLAY MODE 
Title: UNIX: Unbounded 
Author : Apzal Anir 
Category : texbook 
Stacus  ° an 


Any more, to) look for7(yjes or’ (N)}o>_ rer 


Enter the Author/Title>xYZ 


XYZ) now Tound 


Any more to look for?(Y)es or (N)o>_ 


whee 


is-checked.in,. The UPDATE program first prompts you to enter the title or the author of 
the book whose status you want to change. Then it searches the ULIB_FILE file to find 
a match for the specified book. If the record is found, it is displayed in a presentable 
format. If the record is not found, an error message is displayed, and you are prompted 
for the next input. This process continues until you indicate your intention to end the 
program. When the UPDATE program ends, control is returned to the calling program, in 
this case the EDIT program, and you are back to the EDIT menu for your next selection. 

Figure 12.25 shows the UPDATE program source code, and a line-by-line explana- 
tion of this program follows. The source code for the UPDATE program is longer than 


$ cat -n UPDATE 


{ 


Oana fs WY 


# 

7 UNIX Tibrary 

# UPDATE: This program updates the status of @ specified book. It asks ithe 

# Author / Title of the book, and changes the status of the specified 

# book from in (checked an) to out (checked) Out), Om From out to an. 

# it the book as not found in the file, an error message as displayed. 
# 

OLD TES="S1FS # save the IFS settings 


answer=y # initialize the answer to indicate yes 


CO 
oO 


(ee) 


us 1) 
(rONTNTIOAQN 
(OUT IUCU 


10 while | ‘Sanswer”’ = y 4 


11 do 
12 mew status- ; new _bname- ; new date= 4 declare empty variables 
13. eput clear # clear screen 
44 (put clear ; tput cup 3 5 3 echo ‘Enter the Author/Titie = hee: 
15 read response 
16 grep -i “$response" ULIB FILE > TEMP # Find the Specified book 
17 at [| -s TEMP eat its found 
18 then # then 
19 ife= LW Wm SE LES 0) cp lon 
20 read title author category s atus es date < TTEMP 
21 tput cup’ 510 7 
22 echo "UNIX Library - nope re oe a 
23 tput cup /¢ 23; echo “fitle: Stitie’ 
24 tput cup 8 22 ; echo “Author: Sauthor. 
7 5 case $category in 
26 [¥t}[Bb}] } word-textbook ;; 
bes 27 [Ss][Yy]{[Ss] ) word=system ;; 
* 28 [Rr] [Ee][Ff] ) word=reference ;; 
29 * ) word=undefined ;; a 
30 esac 
= 31 tput cup 9 20 ; echo Category: $word’ # display the category 
s 32 tput cup 19 22 ; echo Status: Sstatus # display the status 
33 if | $status’ — in’ | # if it iS checked in 
34 then # then show the rest of the information 
* 35 new_status=out # indicate the new status 
36 tput cup 11 18 ; echo ‘New status: $new status’ 
: SL tput Cup i2 14 ; echo Checked out by: (\b\c 
oO read new_bname 
39 new_date= date +%D° 
_ 40 tput cup 13 24 ; echo "Date: $new date" 
41 else 
42 new_status=in 
483 tput cup 11 14 ; echo “Checked out by: $bname™ 
44 tput cup 12 24 ; echo "Date:$date” 
< 45 tput cup 15 18 ; echo “New status:$new status’ 
46 fi thea. 
47 grep -iv "$title:$author:$category:$status:$bname: $date" ULIB_ FILE> TEMP 
“48 cp TEMP ULIB FILE 
49 echo “$title:$author:$category:$new_status:$new_bname:$new_date”>> ULIB FILE 
50 else # if book not tound 
Mi Sf tout cup 7 10 ; echo “response not found’ 
52 fl 
Pe 58 tput cup 16 10; echo “Any tore to update? (Yjes of (Nyo7 \o\c 
54 read answer # read user answer | 
55 case $answer in # check user answer 
4% 56 [Yy1* ) answer-y ;; # any word starting with ¥ OF y 1s yes 
oF * ) answeran ;; # any other word indicates no 
58. esdc # end of the case construct 
‘am, 59 done # end of the while loop 
60 IFS-—"SOLD_ IFS” # restore the IFS to its original value 
61 rm TEMP TTeEMP # geleve tiles 
62 exit 0 # exit the program 
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that of the previous programs, but most of the lines are copied from the DISPLAY pro- 
gram. The lines of code at the beginning and end of the DISPLAY, UPDATE, and DELETE 
programs are all the same. All these programs prompt you to specify the author or title 
of the desired book, and the program either finds the record and displays it or does not 
find the record and displays an error message. At the end of the program, you are 
prompted to indicate your intention to continue the program or to end it. Therefore, only 
the new or changed lines are explained here. 


Line 12: This line declares ‘three empty variables. These variables store new values 
when the status of the book is changed from in to out (checked out) and initialize them to 
be empty when the status of a book is changed from out to in (checked in). 


¢ The.new=status-variable-holds*the new. status, the wordin.or out. 
° Thenew=bname-variable-holds the name of the borrower-oris.empty. 
Lines 33-46: ~Thesé lines Make the if-then-else construct.If the if condition is true (the 


status-variable-contains.the.word-in indicating the book is in the library), then the.body-of 
theif-dines*35=40) is executed: If the if condition is false (the status variable contains.the 


icating 1 . ines 42. 
executed, 
Lines 35-40: Sees ney Tp UNS wi trait meonete e eee 


of information needed 1s the 


Line 35: This line-stores the word-out-in-the new~status variable, indicating the-the 


ecked out. 


Line 36: a ere ee oe a nie eee eae 


uS. 1S Case, 


Line 37: 


Line 38: This line-reads theuser’s response and-saves it in the new..bname-variable. 


Line 39: This line-stores the current date-in the new—date variable. The.%D._option-in- 
dicates only, the-date-and not-the time-in-the date.string (see-Chapter-11). 


Lines 42-45: These-lines.are-the body of the-else-and change-the.status_ of the-record 


from out to in. 


Line 42: This'line’stores the word in in the new~status variable, indicating the.the-book 
is‘checked in: 


Line 43: MAUR chs satiate ean 


nts o name Var 


Line 44: shine preter teens: ihc Gen en 
contents.of.the.date.variable, the date.on which the book-was checked-out. 


a Nenecat at the specified-row-and.column_and _displays.the 
c e new_status variable, in this case the word-in, indicating-that the-book is 
checked in. — 


Line a7 
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Let’s continue running the program. The terminal display helps you associate the line 
explanations with the actual output on the screen. 


Figure 12.26 shows the UPDATE program display, assuming the UPDATE 
STATUS function is selected from the EDIT menu and the specified book is UNIX Un- 
bounded. . 


Figure 12.26 
The UPDATE Program Display 
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1. The status change is reflected on the screen by showing the old status and the new 
status fields. 


2. You are prompted to enter the name of the person who checked out the specified 
book. It is assumed that the name Steve Fraser is entered in response to the 


Checked out by: _ prompt. 


Figure 12.27 shows the ULIB_FILE after the change of status. If you compare this 
display to the display in Figure 12.20, you will notice the changes in the fields of the 


specified record. 


Figure 12.27 
The Contents of the ULIB_FILE File 
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Figure 12.28 shows the display produced by the DISPLAY program, showing the 
same record. 


Figure 12.28 
Sample Record Display 


Compare this display (where the status indicates the book is checked out) with the dis- 
play depicted in Figure 12.23 (where the status indicates the book is checked in). 


The.DELETE-Program 


. : 7 itd es 
vated when yourselect-the- DELETE-function.from-the-EDIT.menu. It first prompts you 
to enter the book’s title or the author’s name. Then it searches the ULIB_FILE file to 
find a match for the specified book. If the record is found, it is displayed in a presentable 
format, and the confirmation prompt is displayed. It lets you decide whether the dis- 
played record is the record you want to delete. If the record is not found, an error mes- 
sage is displayed, and you are prompted for the next input. This process continues until 
you indicate your intention to end the program. When the DELETE program ends, con- 
trol is returned to the calling program, in this case the EDIT program, and you are back 
to the EDIT menu for your next selection. 


After the record is found and displayed, the cqnfirmation prompt is displayed. At 
this point, the program is on line 36. 


Line 36: This line places the cursor at the specified row and column and displays the 
prompt. 


Source Code for the DELETE Program 


AL ne = VAI¢4: 
Cha ~~ Arinte: ewitin 
WJITCTE « 


© 
oO 


# book, and deletes it after confirmation, or shows an error message 


5 

6 # af the book’ is. not) found in the Tide, 

7 # 

© OLD IFS="SIFS* #save the IFS setting 

9 answer=y # initialize the answer to indicate yes 
10 while [ “$answer" = y ] # as long aS the answer is yes 

11 do : 


12) tput clear; tout cup) 3 5): echo "Enter the Author/Title> U\DVGr 
13 read response 
14 grep -i “$response" ULIB_FILE> TEMP # find the specified book in the library 


15 if [ -s TEMP} # if) 2t 2s found 
16 then # then 
17 LES=" 3" # set the IFS to colon 


18 read. title author category status bname date < TEMP © 
19 tput cup 5 10 _ 

20 echo "UNIX Library - ${BOLD}DELETEMODE${NORMAL }" 

21 tput-cup 7 23 ; echo “fitle: Stitie” 

22 tput cup 8 22 ; echo: “Author: Sauthor" 


23 case $category in # check the category 
24 [Tt]{[Bb] ) word=textbook ;; - 
25 [Ss][Yy][Ss] ) word=system ;; 
26 [Rr] [Ee][Ff] ) word=reference ;; 
27 * ) word=undefined ;; 
28 esac 
29 tput cup 9 2@ ; echo "Category: $word" # display the category 
39 tput cup 1@ 22 ; echo "Status: $status" # display the status 
31 if [ "$status" = “out” ] # if it is checked out 
32 then # then show the rest of the information 
33 tput cup 11 14 ; echo "Checked out by: $bname" 
34 tput cup 12 24 ; echo "Date: $date” 
35 ee 
36 tput cup 13 2@ ; echo “Delete this book?(Y)es or (N)o> _\b\c" 
37 read answer 
38 if [| $answer = y -o $answer = Y ] nh test Torey oF y | | 
39 then 
40 grep -iv "$title:$author:$category:$status:$bname:$date" ULIB FILE> TEMP 
41 mv TEMP ULIB FILE 
42. fi 
43 else # if book not found 
44 tput cup 7 10 ; echo “$response not found’ 
45. {2 
46 tput cup 15 10; echo “Any more to delete? (Y)es or (N)o> _\b\c" 
47 read annswer # read user answer 
48 case $answer in # check user answer 
49 PYVi=) answer-eyis # any word starting with ¥ or vy 1s ves 
50 * ) answer=n 5; # any other word indicates no 
51 esac 
52 done # end of the while loop 
53 IFS="SOLD IFS” # restore the IFS to its original value 
54 rm TEMP # delete the TEMP file 
# exit the program 


5a ext oO 
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* 
Line 37: This line reads the user’s response and stores it in the answer variable. 


Lines 38-42: true, then the body,.of 
e. if (lines-4 e record is.deleted. 


° ° Cnr . 
° oe 
PANG on tects To fay ond 
s v LC SUS U oS, > a 


Line 40: This line saves (copies) every record in the ULIB_FILE file to the TEMP file, 
except the specified record that is currently displayed. It does that by using the grep com- 
mand with the i and v options and redirecting the output of the grep from the terminal 
display to the TEMP file. 


Line 41: This line uses the mv command to rename the TEMP file to the ULIB_FILE 
file. Now the ULIB_FILE file contains every record except the deleted record. 


Figure 12.30 shows a sample of the DELETE program display, assuming the 
DELETE function is selected from the EDIT menu and the specified book exists in the 
ULIBFIEE file: 


Figure 12.30 
The DELETE Program Display 


The-REPORTS-Program... 


The other branch of the hierarchy chart (see Figure 12.9) handles the reports produced 
by using the information stored in the ULIB_FILE file. The REPORTS program is acti- 
vated whenever you select function 2 from the main.megu. This program is a driver for - 
the REPORTS menu and is similar to the EDIT program. It shows the REPORTS menu, 
and according to your selection, it activates appropriate programs to produce the desired 
report. It consists of a while loop that covers the whole program. The body of the while 
loop consists of the code for the REPORTS menu and a case construct that determines 
what commands must be executed to satisfy your selection. 

Figure 12.31 shows the REPORTS program source code. There is no need for a 
line-by-line explanation. You know it all! However, there is another program involved. 
The program called REPORT_NO is called to produce the desired reports. Depending on 
the report selection each time, a different report number is specified on the command 
line. This report number (1, 2, or 3) is stored in the $/ positional variable and is ac- 
cessed in the REPORT_NO program to identify the desired report. 

Figure 12.32 shows the REPORTS menu, assuming the report function is selected 
from the main menu. 


Figure 12.31 
Source Code for the REPORTS Progra 
ie 
 $ cat -n REPORTS 
Lae 1 # 
_, 2 4 UNIX Library 
8 ek 
4 # 
~~ 5 # 
6 # 
7 error ftlag-0 
8 while true 


9 do 


10 if | S$error flag -e0 0 } 


11. then 


eports: [his program is the main Variier for the REPORTS ane 
It shows the reports menu and invokes the ae 
program according to the, user selection. 


« 


# initialize the error flag, indicating | no Le) 


# loop forever 


# check for the error 


12 tput clear ; tput cup 5 10 # clear screen and place the cursor 


13 echo “UNIX Library - 


14 tput cup 7 20 


${BOLD}REPORTSMENU$ {NORMAL } " 
# place the cursor 


15 echo "0: ${BOLD}RETURNS{NORMAL} To The Main Menu" 

16 tput cup 9 20 ; echo 1: Sorted by S{BOLD} TITLES S{NORMAL} 
17. ~=tput cup 11 20 ; echo "2: Sorted by ${BOLD}AUTHOR ${NORMAL}" 
18 + #£=tput cup 13 20 ; echo ‘3: Sorted by S{BOLD}CATEGORY S{NORMAL}” 


19 fi 
20 error_flag=0 


# reset error flag 


zt tput cup 17 10 ; echo ‘Enter your choice> \b\c’ 


22 read choice 


# read user choice 


24 # case construct for checking the user selection 


23 #- 

25 # 

26 case $choice in 

27 @ ) exit @ ;; 

28 1 ) REPORT_NO 1 ;; 
29 2 ) REPORT_NO 2 ;; 
30 3 } REPORT NO 3 ;; 
31 * ) ERROR 20 10 
32 tput cup 20 1 ; 
33 error flag=1 ;; 
34 esac 

35 done 

36 exit 0 


check User input 
return to the main menu 
Call REPORT NO program, passing | 
call REPORT NO program, passing 2 
Call REPOHT NO program, passing 3 
call ERROR program 
tput ed # clear the rest of the screen 
# set error flag to indicate error 
# end of the case construct 
# end of the while construct 
# end of the program 


st HH + HT 


UNIX Library - REPORTS MENU 


@: RETURN To The Main Menu 

1; Sorted by TITLE 

2: Sorted by AUTHOR 

3: Sorted by CATEGORY 
Enter your choice 
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Dedk) SORt 
10E2 sort 
litaro)) SOtme 


The REPORT_NO Program 


m-th ti fl nh sn SP 2 the 


at can mee Sihinn itiromen MNP ER MST. 

S Q layed» However, the report is 

not Li iesh aud and aeides in See record are separated by semicolons, similar to 

Figure 12.27. To make the output more presentable, records are read from the TEMP file, 

formatted, and then stored in PTEMP. It is the PTEMP file that is passed to the pg com- 

mand to be displayed. 

Figure 12.33 shows the REPORT_NO program source code. The line-by-line expla- 

nation of some new lines of code in the program follows. 


Lines 9, 10, and 11: These lines are the body of the case construct. Each of these lines 
executes a sort (see Chapter 8) command to sort ULIB_FILE according to a specified 
field. The output of the sort command is stored in the TEMP file. Let’s look at the sort op- 
tions used in each command: 


¢ The number option (+1 and +2) sorts the file on the next field specified by the 
field number. In ULIB_FILE, field 1 is the title field, field 2 is the author field, 
and field 3 is the category field. Those are the three fields of interest in the RE - 
PORT_NO program. If no field position number is specified, the default is field 
1. If +1 specified, it menas skip field | (that is, sort on field 2). If +2 is specified, 
it means skip field | and 2 (that is, sort on field 3) and so on. 


Line 9: The field position is not specified, thus the default is field 1 and the file is sorted 
on the title field. 


Line 10: The field position is specified as +1, thus the file is sorted on field 2, which is 
the author field. 


Line II: The field position is specified as +2, thus the file is sorted on field 3, which is 
the category field. 


The -k option can be used unstead of field position. In this case, the number after 
the -k indicates the actual field number. For example, you can replace lines 9 through 11 
in the REPORT_NO program with the following lines using the -k option: 


=f =d's-t9- Kel ULIBSEILLE>TEMP= 4% sorpteon titlestield 
-f -d -t : =k 1 ULIB FILE>TEMP; #=sort om author field 
“ft -d =t 2 kel URI BSRLEE= TEMES ee SOntmOneGareooRy ah leld 


Lines 17-36: These lines make the while loop that continues until all the records in the 
TEMP file have been read. The return status of the read command is tested, which is 0 
(zero) as long as there are records in the TEMP file and is 1 (one) when it reaches the end 
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_.$ cat -n REPORT_NO 
a. 


2 


# 
# UNIX library 
# REPORT NO: this program produces Foo on che ULIB. PILE file. 
# Tt checks Tov ine report number passed to At On) the), 
# 
# 
I 


DC 


command line, sorts and Bae reports secoreeayy 


iW 


set delimiter to. H oo 


Fo]. lt 
case $1 in 7 Renee the contents or the $1 
1) sort 1 -@ th 7 UB PAVE EMP), sort on tivle field) y, 
2) sOrt 7 ot OUI Pile EME oe sort on) author field 
3) Sort = -d -< -+2 ULIB FULE > EMP: 8 sort on cateoory jield 
esac Li Of tne case 
# 


# read records from the sorted file TEMP. Format and store them in 
# PTEMP. 
while read title author category status bname date # read a record 
do . 

echo * Title:Stitie => PTEMP # format title 


echo " Author: Sauthor’ >> PIEMP # format author 
case $category in # check the category 


[1T][Bb] ) word=textbook ;; 
[Ss][Yy][Ss] ) word=system ;; 
{[Rr][Ed]}{Ff] ) word=reference ;; 

=) word-undefined ;; 


esac 
echo " Category: $word" >> PTEMP # format category 
echo ©“ Status: $Sstatus\n" >> PTEMP # format status ) 
if [ “$status" = "out" #/1t at is checked our / 
then # then 
echo “ Checked out by:$bname" >> PTEMP # format bname 
echo " Date:$date\n" >> PTEMP # format date 
TL 
echo >> PTEMP 
done < TEMP 
# 
# ready to display the formatted records in the PTEMP 
# 
BO © -p Page <d: PIEMP # display PTEMP page a page 
rm TEMP PIEMP #remove files 
exit 0 #end of the program 


of the file. The body of the loop is very similar to the DISPLAY program, but the output 
of the echo commands is redirected from the terminal display to the PTEMP file. 


Line 36: ris line 1 he end of e while loop, and. the TEMP. redire input 
from the standard-input to the TEMP*file. This is called.loop-redirection,.and the shell 
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Figure 12.34 shows a sample of a report produced by selecting option 2 from the 
REPORTS menu. The report is sorted on the second field, the author of the books. 


Title: UNIX Unbounded 
Author: Afzal Amir 
Category: textbook 
Status: out 
Checked out by: Steve Fraser 
Date: 1/12/05 
Title. ONIX For All 
Author: Brown David 
Author: reference 
Stavus:) in 
Title: A Briet UNIX Guide 
Author: Redd Emma 
Author: reference 
Stavus: our 


Checked out by: 


Steve Fraser 


Date:1/12/05 
Page 1: 


The prompt at the bottom of the screen shows the page number. You can press [Return] 


to display the next page or type any other pg action command to see the desired part of 
the report. 


The following commands have been introduced in this chapter. 
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stty 
This command sets options that control the capabilities of your terminal. There are more 
than a hundred different settings, and the following table lists only some of the options. 


echo [-echo] | Echoes [does not echo] the typed characters; the default is echo. 


raw [-raw] | Disables [enables] the special meaning of the metacharacters; the default 
is -raw. A 
intr Generates an interrupt signal; usually the [Del] key is used. 
erase [Backspace]. Erases the preceding character; usually the # key is used. 
ie kill Deletes the entire line; usually @ or [Ctrl=u] is used. 

eof Generates the (end-of-file) signal from the terminal; usually [Ctrl-d] is used. 
ek Resets the erase and kill keys to # and @ respectively. 

sane Sets the terminal characteristics to sensible default values. 


tput 

This command is used with the terminfo database, which contains codes for terminal 
characteristics and facilitates the manipulation of your terminal characteristics such as 
boldface text, clear screen, and so on. 


Clears from the cursor position to the end of the screen. 


Clears from the cursor position to the end of the line. 
a Starts stand out mode. 
| nmso Ends stand out mode. 
smul Starts underline mode. 


rmul Ends underline mode. 
rev Shows reverse video, black on white display. 
sgr0 


Turns off all the attributes. 


406 


Chapter 12 


trap 
This command sets and resets the interrupt signals. The following table shows some of the 
signals you can use to control the termination of your program. 


hang up Terminal connection is lost. 


interrupt One of the interrupt keys has been pressed. 
———— 


One of the quit keys has been pressed. 


quit 


The kill -9 command has been issued. 


The kill command has been issued. 


terminator 


REVIEW EXERCISES 


What is the trap command for? 

How do you terminate a process? 

Where do you use the trap command? 

What is the command to display your terminal settings? 

What is the terminfo database? What information is stored in it? 
What is the kill key for your system? 

What is the erase key for your system? 


What is the command to set the terminal characters to default values? 


Sel Bedi eh Sa SE Se oe 


What is the command to set the erase key to # and the kill key to @? 


= 
= 


What is the case construct used for? 


Terminal Session 


The following terminal session gives you the opportunity to practice some of the com- 
mands on your terminal and write/modify the programs in this chapter. 


What type is your terminal? 

Display a partial listing of your terminal settings. 

Display a full listing of your terminal settings. 

Change the setting for the kill key. Check to see if it is changed. 
Change the setting for the erase key. Check to see if it is changed. 
Reset the erase and kill keys to # and @, respectively. 


Check to see if you have the tput utility on your system. 


OS ee ee 


Use the tput command to clear the screen. 
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11. 


12. 


13. 


14. 


. Write a script file named CLS that clears the screen when it is invoked. 
10. 


Write a script file similar to the MENU program. Make your menu show some of the 
commands you often use but have trouble remembering the exact syntax of, or 
those that are long and you are tired of typing. 


Change the UNIX library program in this chapter to store more information about 
each book; for example, the price of the book, date of publication, and so on. 


Make the REPORTS program more sophisticated. For example, give the user a 
choice of reports to be printed or displayed on the terminal. 


There is a lot of room for improvement in the ULIB program. For example, the 
problem of having more than one book with the same author, or the same book title 
with different authors is not addressed. Can you fix it? 


The UNIX library program can be used as a prototype for other similar programs. 
For example, it can be adapted to store names, addresses, and phone numbers of 
your friends (creating a personal phone directory), or to make a database to keep 
track of your music CDs and records. Use your imagination and write the code to 
create a useful application similar to the UNIX library program that you can use in 
your environment. 
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CHAPTER T 3 


Farewell to UNIX 


Now that we have covered the UNIX basics and you know about 
shell programming, it is time to add a few flourishes. The com- 
mands discussed in this chapter include disk commands, file ma- 
nipulation commands, and spelling commands. You have already 
learned quite a few file manipulation commands, and the new com- 
mands in this chapter supplement your previous knowledge. The 
chapter concludes with a few security and system administration 
commands to help you understand more about the UNIX system 
and give you a more comfortable feeling about your system. 
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DISK SPACE 


SS SSS SSS ss SSS 


ag ea 


There is a limit to the number of files you can store on a disk or in a file system. That 
limit depends on two things: 


Find the total amount of disk space available: 


$ df [Return] i = ee eNomameis specified: 


/ (/dev/dsk/c@dQs0) . 14534 blocks 2965 i-nodes 
/usr (/dev/dsk/c0dQs2) . 203028 blocks 51007 i-nodes 
$ 


Pee. eee fe wpe oe Ready forthe next: commana 


The output shows that this system has two file systems. The first value is the number of 
free blocks, and the second is the number of free i-nodes. Each block is usually a 512- 
byte block; some systems use 1024-byte blocks for this report. 


Sete -t 1 ROCurn |! fic 6. «ox -e Use the =toption. 

/ (/dev/dsk/c@dQ@sQ) . 14534 blocks 2965 i-nodes 
totals = 81552. DL0CKS 3936 i-nodes 

/usr (/dev/dsk/c@dQs2). 203028 blocks 51007 i-nodes 
total: 539136 blocks 65488 i-nodes 

Seiieriss speed uO. Usttiee a Ynlos Promiperemins. 


2. For Linux users, use the --help option to see the help page. 


3. You may want to place the df command in your .profile file so you get a report 
as soon as you log in. 


See page x for an explanation of the icons used to highlight information tn this chapter. 
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13.1.2 Summarizing Disk Usage: The du Command 


2 fale wi Raa RESORTS mi ener PRE 


tectories..This command is useful when you want to know how the space on a file 


system is being used. 
Figure 13.1 shows the directory structure that is used to demonstrate the du com- 


mand examples. 


> 


Figure 13.1 


Directory Structure for the du Command Examples 


source 


C++ 


Obtain a disk usage report on the current directory and its subdirectories, assuming that 
your current directory is david. 


The current directory is indicated by the dot (.). Here ./memos occupies 4 blocks, 
. /source occupies 12 blocks, and dot (.) is 20 blocks. 


El The du command can be used to obtain reports on any directory structure. 


du Options 


Table 13.1 summarizes the du command options. Use the man command to obtain a 
detailed list of the available options for the du command. 
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Table 13.1 
The du Command Options 


ee ce te ten a Display the size of directories and files. 
ee en Displays the size of directories and files in bytes. 


--summarize Displays only the total blocks for the specified 
directory; subdirectories are not listed. 


Displays the version information. 


-a Option The -a option displays the space used by each file in the specified directory, 
as well as the directory. 


Assuming your current directory is david, the following command line shows the 
usage of the du command with -a option: 


Here, the size of directories (./memos, ./source, .) are shown, plus the size of the 
files (./Source/basic and ./source/ct+t). 


-b Option The -b option displays the space used by each file in bytes instead of the de- 
fault, which is in blocks. 


Assuming your current directory is david, the following command line shows the 
usage of the du command with -b option. 


Here, the size of directories (. /memos, ./Ssource, .) are shown in bytes. 
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13.2 


* 


-s Option The -s option displays the total size of the directories or files in blocks. For 
example, the following command line shows the size of the current directory in blocks: 


$ du -s [Return] . . . . . Show the current directory size in blocks. 
20 nee ws ee sees, be Citroen cieciamae) Is 20: DIOCKS: 
Ga Wee RR se pecan Myre ay nee LOL eee 


Assuming your current directory is david, the following command line shows the 
usage of the du command with -s and -b options: 


Here, the size of the source directory (. /SOurce) is shown in bytes. 


Practicing Linux Alternative Command Options 


Use the Linux alternative options for the du command, as suggested in the following 
command lines: 


$ du --all [Return] . .. . . . Sameas du -a command. 

$ du --byte [Return] .. . . . Same as du -b command. 

$ du --summarize [Return] . . . Same as du -s command. 

$ du --help [Return] .. . . . Display the help page. 

$ du --version [Return] . . . . Display the version information. 


Read the help page and familiarize yourself with other options available for the du 
command. 


MORE UNIX COMMANDS 


13.2.1 


This section adds to your command repertoire and introduces new commands that help 
you to manipulate certain aspects of the UNIX environment, create banners, and obtain 
necessary information about the status of your programs. 


1. As was suggested many times in other chapters and sections of this book, use the 
man command to learn more about each command. 


2. For Linux users, use the --help to get a help page and use the --version to get the 
version information for a specified command. 


me the standard output, one argument per line. This i 


i Ss, signs, report titles, an : 
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Make a happy birthday banner. 


$ banner happy birthday ! lp [Return]. . . . Makea banner and send it to the printer. 
De eee ae vc «eee en Ce Oe ee et, . Return to the prompt. 
The pipe (; ) routes the output to the printer. Each word (argument) is printed on a 
separate line. You can use quotation marks to make two or more words a single argument. 
| Make a GO HOME banner, with both words on the same line. 
a. $ banner "GO HOME" | Y¥p [Return] 
Se eee es. Return to the prompt. 
13.2.2 


You use the at command to run a command or list of commands at a later time. This is 
useful if you want to run your programs when the computer is less busy, or when you 
want to send mail on a certain date. You can specify the time and date part of the com- 
mand in various formats, and the syntax is quite flexible. 


On any given UNIX system, there may be restrictions on who can use the at com- 
mand. The system administrator can limit the access to the at command to only a few 
users. You can try it; if you are not authorized, the following message is displayed: 


av..Youvare not authorized to.use.at. Sorry. 


1. You specify on the command line the time and date when you want your command 
to be carried out. 


2. You do not have to be logged in when the commands are scheduled to run. 


Specifying the Time 


If the time part of the at command is one or two digits (HH format), then it is interpreted 
as the time in hours. Thus, 04 and 4 both mean four o’clock in the morning. If the time 
part is four digits (HHMM format), then it is interpreted as time and minutes. Thus 0811 
is 08:11. You can also specify the time by typing the word noon, midnight, or now in the 
time part of the command. 


UNIX assumes a 24-hour clock, unless you specify that the a.m. or p.m. suffix should be 
used. Accordingly, 2011 is 08:11 p.m. 


Specifying the Date 


The date part of the at command can be a day of the week such as Wednesday or Wed 
(three-letter abbreviation). It can be in month, day, and year format such as Aug 10, 
2005. It can also consist of the special word today or tomorrow. Here are some examples 
of legal at time and date formats: 


$ at 1345 Wed [Return] ........ . ..- ~ Runajobon Wednesday at 1:45 p.m. 
$ at 0145 pm Wed [Return] ....... . .. . Runajobon Wednesday at 1:45 p.m. 


$ at 0925 am Sep 18 [Return] 


. Runa job on September 18 at 9:25 a.m. 


$ at 11:00 pm tomorrow [Return] .. .. . . Runa job tomorrow at 11 p.m. 
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The following command sequences show how to use the at command and specify time 
and date in different formats. 


Run a job at 4 a.m. the next day: 


$ at 04 tomorrow [Return] ros 5 © specity the time and date, 
sort BIG FILE od bP AS Soret GP ET LE 

[Gtrisdilie er) Ron » ab. , 2) Indicate the end-of themput 
USeM=Gavidinenw: « T2ISIOUO Tate a. os Wed Jan 26 14:32:00 

Bei Ree bee i een ee RCAC VaLOn Lae eNes UCOUANIALIG 


The sort command will be invoked tomorrow morning at 4 o’clock. The job ID number 
is (75969600.a). 


Cairn ee ae 


c pu e ou ou, 


and you-semmfime-ictir your natitox. 


Run a job using output redirection: 


$ at 04 tomorrow [Return] . . . . . Specify the time and date. 

sort BIG_FILE > BIG jhe hid . .« Save output in BIG_SORT. 

(Ctrl deer Fah Tae: Jp oe Indicate the-end of the 
command list. 

USEr=david aa. 75969600—a... .... Wed Jan 26 14:32:00 

Sod yt Re TRS ONO Os Ns. Fen. Sie eee eRe for nioike prompi: 


The output of the sort command is redirected to BIG_SORT. 


You can use Cat, vi, or any of the pagination commands to look at the BIG_SORT file. 


Run a job using input redirection: 


$ at noon Wed [Return] .... . . . Atnoon on Wednesday. 

mailx david < memo [Return] . .. . . Mail to david the memo file. 

[CEPL=-Gle Sie) co on fa en hn er ee ys, ee EOL te list On ule 
commands. 

USEr=daVai Gan wc 2 TOIOIC OO sae aes. ces Wed Jan 26 14:32:00 2005 

DUR Lele CMPRLIT as ke. Sh rts A ae eompemcanpearss 


This mails your memo to david at noon on Wednesday. A file called memo must 
be in your current directory before noon on Wednesday. 


Execute the script file called cmd_f ile at 3:30 p.m. on Friday. 


$ at 1530 Fri < cmd_file [Return] . . Inputcomes from cmd_file. 
user=david...... TOIGQ6OI Aas wee Fri Jan 28 14:32:00 2005 
BI WHEy) 2h LRA Cy, eet Aaa a eee es Salle ee LOULCCreaG yTOGtne ext 
command. 
at Options 


Table 13.2 summarizes the at command options. 
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Table 13.2 
The at Command Options 


-] Lists all jobs that are submitted with at. 

-m Mails you a short message of confirmation at completion of the job. 

-r Removes the specified job numbers from the queue of jobs scheduled by at. 
= 


Show the list of your jobs that are scheduled to run later (submitted to at): 


peo COLE ROCULM Ie ao ns ess Ist all Joos, 
TSOOIOV A acta tein os eas ire tse at Fri Jan 26 14:32:00 2005 
De ees ee ee cn ere ee LOTID Teapne anes 


Remove a job from the at job queue: 


$ at -r 75969601.a [Return] . . Remove the job. 
$ at -1 [Return] . .-... .,. . « Check the at queue. 
DET awene tert wibehee che Po -St ta © toot NOt ois inthe queue: 
* You must specify the job process ID you intend to remove from the queue. You can re- 
. move more than one job from the queue by specifying the jobs’ process IDs on the com- 
.e, mand line, separated by a space. 
™ 
"e 
13.2.3 Revealing the Command Type: The type Command 
are p i when any of them is invoked. 
Let’s look at some examples: 
$ type pwd [Return] .. . .. . . Find more about the pwd command. 
pwd is a shell built-in 
$ type ls [Return]... . . . . And the ls command. 
is-as /bin/ls 
$ type cd [Return]... . .. . . Theed command. 
: cd is a shell built-in 
Cee ee te ee nee te eee x, PEeTOMpPUSCappeats. 
13.2.4 Timing Programs: The time Command 


the ti ini e com i r 
comman ; ime, i CO time fol- 


“Towed by thecommand name you want to time. 
ime. 1 actual time (e [ enter t : 


ang oO Atcha a a Ae /O ne 11me pen JO ane - 
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13.2.5 


other-users,.and-so.on. The real-time can be~several-times greater than»the.total 
CPU time. 


Ee eR eR ase Ra ae 


f ‘et ; iting UNIX kernel routines to~servicesyo ur 
command. 


CPU time is the timein seconds-and-fractions of seconds that the-CPU spends to 
‘execute-your command. — 


Report the time it takes to sort BIG_FILE: 


$ time sort BIG FILE > BIG_FILE.SORT [Return] 

60.8 real 11.4 user 4.6 sys 

$ eo a ies « a we sO dle Teag yiteluiie Nicht COMM. 
The reports show that the program will run for 60.8 seconds of real time, using 


11.4 seconds of user time, and 4.6 seconds of system time, for a total of 16 seconds of 
the CPU time. 


Reminder Service: The calendar Command 


your-HOME directory or the curre: r 
° 2 - Tf your system ar 
iD SB ne : : . a 


The date in each line can be expressed in various formats. Figure 13.2 shows an ex- 
ample of a calendar file, with each line containing a different format of the date string. 


Figure 13.2 


Example of a calendar File 


Run the calendar command, assuming today is January 22: 


$ calendar [Return] . .. . . Run the command. 


1/22 You have a dental appointment. 
Meet with your advisor on January 22. 


the BIG MEEMING=is on Jans 23: 
$ <4 We eh og es eres |e ELOMD LOAD Beams 


Any line in the calendar file that contains the date 1/22 or 1/23 is displayed. 
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=| I. You.can place the calendar command in your_.profile (startup file) so-you-are 
informe oon as you log in. 


= 2. This command is not available on all systems. Check its availability in your system 
before placing the command in the .profile file. 


13.2.6 Detailed Information on Users: The finger command 


pees SESE ae eee neta eee ANIA irre 

pedple“on'the system. You can use the finger command to obtain more-detailed and in- 
FORMMMTE Tepore about the woors-who-areogged-on-By-default che finger-eommend 
displays information in.a multicolumn format. Figure 13. is- 
played by the finger command. 


¢ The Login column shows the login name of the users. 
¢ The Name column shows the full name of the users. 


¢ The 7TY column shows the device number of the users’ terminals. The (*) 
before the terminal name (such as *console) indicates that sending messages 
to that terminal is blocked (see mesg, Chapter 9). 


¢ The J/dle column shows the elapsed time since each user last typed on the 
keyboard. 


¢ The When column shows the time that each user logged in. 


¢ The Where column shows the addresses of the users’ terminals. 


Figure 13.3 


The finger Command 


“<> 


Figure 13.4 
The finger Command with an Argument 
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Figure 13.5 


13.2.7 


The finger Command Output Displaying .project and .plan Files 


The .plan and.project Files 


The only curious thing here is the last line of output: “No Plan.” The-finger-command 

: 9 
rector this example, “No Plan.” indicates that gabe has not 
prepared a .plan file. Assuming the following .project and .plan files exist in 
Gabe’s HOME directory, Figure 13.5 shows the output of the finger command. 


The .project file in Gabe’s home directory: 


C++ Application Project 
This project is assigned to the Gold Team. 
For more information about this Project contact Gabe Smart. 


The .plan file in Gabe’s home directory: 


Hee 
I am all smiles these days! 
Gabe: - ) 


The finger command displays the first line of the .project file, if it exists in the user’s 
HOME directory ($HOME/ .project), and the whole content of the .p1an file, if it ex- 
ists in the user’s HOME directory ($HOME/.plan). 


fi Options . * 
The-finger Command options mostly manipulate the format-of the output-Table13.3 
shows some of these options. | 


The long format option displays a format similar to the single user report (Figure 13.4) 
for all the users. 


Saving and Distributing Files: The tar Command 


OU Can Se ne tad De. a () C COmMmmMand @ ODYV~- a Ct O C NLO.. a noeie 


ile. i ic tape but i be on an 


) : tar.command packs multiple files into.a.single 
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Table 13.3 


The finger Command Options 


Suppresses displaying the user’s HOME directory and shell in a long form 


at display. 
Suppresses displaying the header in a nonlong format output. 
-h Suppresses displaying the . project file in a long format output. 
-l Forces long format output. 
-p Suppresses displaying the . plan file in a long format output. 
a -S Forces short format output. 


file in tar-format that can be later unpacked by tar. For example, to archive all the 
files in your current directory and subdirectories to a single tarfile, you type 


$ tar -cvf /dev/ctape1 . [Return] 


In this example, tar packs files from your current directory, which is represented 
by the dot (.) at the end of the command line, into a single tarfile and sends it to the 
device /dev/ctape1. 


tar Options 


Table 13.4 summarizes the common options for tar. 


Table 13.4 


The tar Command Options 


(create) Creates a new tarfile. Writing begins 
at the beginning of the tarfile. 


-f --file (file) Uses the next argument as a place where the 
archive is to be placed. 


-r --concatenate (replace) Writes a new archive at the end of the 
tanrtile. 

-t -- list (table of contents) Lists the name of the files in 
the tarfile. 

-x --extract or --get (extract) Extracts files from the tarfile. 

-V --verbose (verbose) Provides additional information about 
the tarfile entries. 


--help Displays a usage message. 


--version Displays the version information. 


422 


Chapter 13 


The following command sequences show examples using tar to archive files. 

Assume your current directory is called projects and that it contains two files 
named head and tail and a subdirectory called tarfiles. The following command 
archives the current directory in a tarfile called projects.tar in the tarfiles 
directory. 


$ tar -cvf ./tarfiles/projects.tar . [Return]. . . Archive the current directory. 


$ tar 


-tvf 


The option ¢ is for creating a new tarfile, v is for listing everything as tar goes 
along, and f indicates the next argument is where the tarfile is placed. 


The v option provides additional information about the tarfiles entries. The 
output consists of three fields. The letter a is a function letter indicating archiving, fol- 
lowed by the pathname of each file and then its size. 


The name of the tarfile can be any valid UNIX filename. Here, the extension .tar is 
added for clarity and is not a necessity. 


The following screen shows the tar output without the v option. Notice that no in- 
formation is provided. 


The following command sequences show examples using tar to retrieve files from a 
tartite: 

Assume you have a tarfile called projects.tar in a directory called 
tarfiles. The following command displays the table of contents of the projects.tar 
file: 


./tarfiles/projects.tar [Return] . . . ‘List the table of contents in 
projects.tar file. 


The option t is for listing a table of contents, v is for listing everything as tar goes 
along, and f indicates the next argument is where the tarfile is placed: 


The output is similar to the format produced by the -\ option of the \s command. 
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sm” 


The columns have the following meanings: 


2029/1005 2350 Sep 3 10:33 2005 /tarfiles/project/head 


Access User ID/ Size of Modification date of Name of the file, 
permission Group ID head in head head 
to head of head bytes’ 


Now, if you want to extract (retrieve) all files from a tarfile, you type 


$ tar -xvf ./tarfiles/projects.tar [Return] .. . . . Extract all files from projects.tar 


into current directory. 


The option x indicates you want tar to extract files from the projects.tar file. 
The v option causes a verbose output: 


= Notice it provides the size of each file in bytes and tape blocks. 


You also can retrieve certain files from the backup medium by specifying the file 
names on the command line, such as : 


$ tar -xvf ./tarfiles/projects.tar tail [Return]. . . Retrieve tail from projects.tar 


into current directory. 


Practicing Linux Alternative Command Options 


Use the Linux alternative options for the tar command, as suggested in the following 
command lines: 


$ tar --create --verbose --file ./tarfiles/projects.tar . [Return] . Same as tar -cvf 


$ tar 


$ tar 


$ tar 
$ tar 


command. 
--create --file ./tarfiles/projects.tar . [Return] ... . . . Sameas tar -cf 
command. 
--list --verbose --file ./tarfiles/projects.tar . [Return] . . Same as tvf 
command. 
MEHOUDMIRGCURMIGME Demi Cel fA 6 ne oh we . Display the help page. 
SevorsionmpResurnjimee . alla, O lee reife aie wh a es . Display the version 


information. 
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13.3 


* 


Read the help page and familiarize yourself with other options available for the tar 
commana. 


SPELLING ERROR CORRECTION 


13.3.1 


You-can-use the spell command to check the spelling of the words in your documents: 
‘The spell command compares the words in a specified file against a dictionary file: It 
displays the words that are not found in the dictionary file. You can specify more than 
one file, ified, spell gets its 1 fr ice, 


your keyboard. Let’s look at some examples. 
Run the spell command without specifying any filename: 


$ spell: [Return] .~. << «; «. « . « « » Noargument is speciiien 
lookin goood [Return] - 5 » « ¢ s«. Input is from the keyboard: 
[Ctrl-d]i cee). PP eet 4 er OP ines the ent ae tear 
lookin 

goood 


$ fA meets ep see eon ee Oeet rcs a Oe PrOMpt appeals: 


You signal the end of your input by pressing [Ctrl-d] at the beginning of a blank line. 
The spell command does not suggest correct spelling; it just displays the suspected 
words. The- output is one word per line. 

The spell command is case sensitive: it is happy with David but complains about 
david. 


Assuming you have a file called my_doc, check its spelling and save the output in an- 
other file: 


$ spell my_doc > bad_words [Return] . Spell check my_doc. 
DEA es pA aces a2 ae . Prompt. 


The spell command output is redirected to the bad_words file. You can use the cat 
command to look at this file. 

You can specify more than one file as the spell command argument. The specified 
file names are separated by at least one space. 


Assuming you are in the vi editor, invoke the spelling checker: 


!spell [Return] . Invoke the spelling’checker. 


pervious .. . . . Type the word whose spelling you are in doubt about. 
[Ctried], —. 10 .. « indicate end Of the input. 
DErViOUS.~. «.).-. ..,/Misspelled word. 


[Hit return to continue] 


You can invoke any command from within vi by pressing ! at the colon prompt followed 
by the name of the command (see Chapter 11). 
spell Options 


Table 13.5 shows the spell command options. Explanations and examples for each op- 
tion follow. 
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Table 13.5 
The spell Command Options 


-b Checks British spelling. 


-V Displays words that are not in the spelling list and their derivation. 
-X Displays plausible stems for each word being checked. 
Ul 


-b Option This option makes the spell command check your file with British spelling. 
Words like colour, centre, and programme are accepted. 


-v Option This option shows all the words that are not literally in the spelling list and 
their plausible derivations. The derivations are indicated by the plus sign. 


Run the spell command with the -v option. The input is from the keyboard: 


$ spell -v [Return] . . . . Input is expected from the keyboard. 
appointment looking worked preprogrammed [Return] 

POUR. =e ee ee oe eo otonal (ne end Oly OUuGInput 

+ ment appointment 

gsm O18) looking 

+ ed worked 

2 pre preprogrammed 

$ cia Bee Re ae res te oe RCLUIN CO the prompt 


-x Option This option displays plausible stems of each word until a matching word is 
found, or the list is exhausted. The stems are prefixed by the equal sign. 


i) Run the spell command with the -x option and input from the keyboard: 


$ spell -x [Return] . . . . Input is expected from the keyboard. 
appointment looking worked preprogrammed [Return] 
PCthi-Ol ea i co, os. olenal the end on your mpur 


= appointment 
= appoint 
= looking 
= looke 
= look 
= preprogrammed 
= programmed 
= worked 
= worke 
= work 
. Return to the prompt. 


13.3.2 Creating Your Own Spelling List 


On most UNIX systems, you can create your own dictionary file that supplements the 
standard dictionary with additional words. For example, you can create a file that contains 
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the correct spellings of the special words and terms that are specific to your site or project. 
Using the plus sign option, you specify your dictionary file on the command line. The 
spell command first checks its own dictionary and then checks the words against your 
file. You can use the vi editor to create your own spelling list. 


1. Each word in your dictionary file must be typed on one line. 


2. Your dictionary file must be sorted alphabetically. 


Assuming you have created your own dictionary file called my_own, specify that file on 
the command line using the plus sign option: 


$ spell +my_own BIG_FILE > MISSPELLED WORDS [RETURN] 
GS Pe eee LPR a eet RB TCA aia 


The +my_own indicates you want to use your own dictionary file called my_own. The 
spell command lists the words that are not found in either of the two dictionary files, its 
own and yours. The output is redirected into the MISSPELLED_WORDS file. 


Scenario The default spelling list (dictionary) does not contain the shell commands or 
other specific UNIX words. Therefore, if you have words such as grep and mkdir in 
your text, they are displayed as suspicious words. 

You can create a file similar to the one depicted in Figure 13.6, which contains the 
shell commands or UNIX words with correct spelling. 


Figure 13.6 


Example of a Dictionary File 


Run the spell command with and without your spelling list: 


$ spell +U_DICTIONARY [Return] . .~. Run with your spelling list. 

grep pwd mkdir is [Return]. . . . This is your input. 

SOUS ES ce on 22) ee Seaneeg Peat NO Spelling errors: the prompt 
is back. 

$ spell [Return] - + + « + « « « Run without your spelling list. 

grep pwd mkdir Ils [Return]. . . . This is your input, same as 
before. 

grep 

ls 

mkdir 

pwd 


Boe a at te a Nat a es ec eno pre baC ke 
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13.4 


UNIX SECURITY 


SSS ss 


13.4.1 


Information and computer time are valuable resources that require protection. System 
security is a very important part of multiuser systems. There are various aspects of 
System security to consider: 


* Keeping unauthorized people from gaining access to the system 


* Keeping an authorized user from tampering with the system files or other users’ 
files 


* Granting some users certain privileges 


Security on the UNIX system is implemented by using simple commands, and the 
system security can be as lax or tight as you desire. Let’s examine some of the available 
means to secure your system. 


Password Security 


All the information the system needs to know about each user is saved in a file called 
/etc/passwd. This file includes each user’s password; however, it is encrypted, using 
an encoding method that makes the deciphering of the passwords a very difficult task. 
(Encryption is discussed in more detail later in this section.) 

The passwd file contains one entry for each user. Each entry is a line that consists 
of seven fields, which are separated by colons. The following line shows the format of 
each line in the passwd file, followed by the explanation of each field in the line. 


login-name:password:user-ID:group-ID:user-info:directory: program 


zl 


login-name: This is your login name, the name you enter in response to the login 
prompt. 
password: This is your encrypted password. In System V Release 4, the encrypted pass- 


word is not stored in the passwd file; instead, it is stored in a file called /etc/shadow 
and the letter x is used as the placeholder for the password field in the passwd file. 


You can print the /etc/passwd file, but the /etc/shadow file is not readable by or- 
dinary users. 

user-ID: This field contains the user ID number. The user ID is a unique number as- 
signed to each user, and user ID 0 indicates the superuser. 

group-ID: This field contains the group ID. The group ID identifies the user as a 
member of a group. 

user-info: This field is used to further identify the user. Usually it contains the user’s 
name. 

directory: This field contains the absolute pathname of the HOME directory assigned 
to the user. 

program: This field contains the program that is executed after the user logs in. Usu- 
ally it is the shell program. If the program is not identified, /usr/bin/sh is assumed. 
You can change your login shell to /usr/bin/chs to log in to the C shell, or change it 
to any other program you wish to log in to. 
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13.4.2 


Figure 13.7 
Sample of the passwd File 


Figure 13.7 shows some sample entries in the passwd file. This file can be printed 
out by any user on the system. 


File Security 


File security limits access to the files. The UNIX system provides you with the com- 
mands to specify who can access a file and, once accessed, what type of operation can 
be done on the file. 

The chmod command was discussed in Chapter 11; here we will explore the other 
way of setting file permission. When you use the Is command with the -I option 
(Chapter 5), you get your directory listing in full detail. Part of this detailed information 
is the pattern of rwx on each entry, which represents the file permission. The chmod 
command is used to change the file access mode (permission). For example, if you want 
to give execution permission on myf ile to all users, you type the following: 


$ chmod a=x myfile [Return] 


However, you can specify the new mode as a three-digit number that is computed by 
adding together the numeric equivalents of the desired permission. Table 13.6 shows the 
numeric value assigned to each permission letter. 


Table 13.6 


The File Permission Numeric Equivalents 


Assuming you have a file called mayflies in your current directory, the fol- 
lowing examples use the chmod command to change the file permission. You can use 
the Is -l command to verify the changes. 


Change mayf1ies permission to allow read, write, and execute permission (access) to 
all users. 


$ chmod 777 mayflies [Return] . . Change the mayflies access mode. 
$ = 2s & woe w Ye Ge Th ig ee DOD athe sprOmptiiciDaeKs 
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13.4.3 


The number 777 is the result of adding each column’s (owner, group, or others) numeric 


values. Each of the digits represents one of the columns. 
Change mayf lies permission to allow the read access to all users, but allow write and 
Change the mayf lies access 


execute access only to the owner. 
$ chmod 744 mayflies [Return]. 
mode. 
, Dire Done; the prompt is back. 


The digit 7 grants all access to the owner. The first digit 4 grants only the read access to 


Change the file permission. 


Seu: 
the group, and the second digit 4 grants only the read access to the others. 
Grant all permissions to the owner and group, but only execute permission to the others. 
Done; the prompt is back. 


$ chmod 771 myfile [Return]. 


Devdas payers: tv 
The digit / grants only the execute permission to the others. 


Directory Permission 
Directories have permission modes that work in a similar manner to file permission 


modes. However, the directory access permissions have different meanings: 
read: The read (r) permission in a directory means you can use the Is command to list 


the filenames. 
The write (w) permission in a directory means that you can add and remove files 


The execute (x) permission in a directory means you can use the ed com- 


write: 

from that directory. 
mand to change to that directory or use the directory name as part of a pathname. 
Change the access mode of a 


execute: 
CJ Grant access permission to all users on the directory called mybin: 
ae $ chmod 777 mybin [Return] .... . 
directory. 
Se A ORL Bot) CUA, MALE ORO! tito) Done; prompt is back. 
As with file permissions, each digit stands for one of the user groups (owner, group, and 
others). The digit 7 means granting write, read, and execute access to a particular group 


of users. 
. The superuser is a-user 


13.4.4 The Superuser 
It is time to know who the superuser is, as some of the commands explained in this 
chapter might be available only to a superuser on your system 
: . . ? = . . . . - 
oe hi : ERE — Usually. as 
i inistrati ersonnel. 
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13.4.5 


File Encryption: The crypt Command 


The superuser can access any file regardless of file permissions. How can you protect 
your sensitive files from others (superuser or not)? UNIX provides the crypt command, 
which encrypts your file and makes it unreadable to others. The crypt command 
changes each character in your file in a reversible way, so you can obtain the original 
file later. The encoding mechanism relies on simple substitution. For example, the letter 
A in your file is changed to the symbol ~. The crypt command uses a key to scramble its 
standard input into an unreadable text that is sent to the standard output. 

The crypt command is used for both encryption and decryption. In fact, for de- 
cryption of a file, you must provide the same key that you specified to its encryption. 
Let’s look at some examples. 


Encrypt a file called names in your current directory: 


Scat names [Return] «9. . =.<... .. x. » » . Display the content of names, 
David 


$ crypt xyz < names > names. Sue lle. . . . Use xyz as the encryption key. 
$ cat names.crypt [Return] . . an: . . . . .« Display the content of 


Emma Daniel Gabriel Susan Maria 


names.crypt, the encrypted file. 


<<giié*>>ZQx_daséAO7Apg@yYAAl [ TrA& 


$ 

$ rm names [Return] a a eer . . . . Remove names. 

$ crypt xyz < names.crypt > names [Return] . . . Decode names.crypt. 

$ cat names [Return] ..... ; . . . . . Check the contents of names. 

David Emma Daniel Gabriel Susan Marie 

$_ . The prompt is back. 
The xyz is the key used to encrypt the file. The key is actually a password that you use 
to uncode your file later. 

Using input/output redirection, the input to the command is names and the output 
is stored in names.crypt. When the file is encrypted, the input to the command is 
names.crypt and the output is stored in names when the file is decrypted by issuing 
the crypt command again. 

Usually, you remove the original copy of a file after file encryption and leave only 
the encrypted version, making the information in the file accessible only to someone 
who knows the encryption key. 

CI Encrypt the names file without specifying the encryption key on the command line: 
$ crypt < names > names. pe [Return] . . . . . Noencryption key is specified. 
Key . eer ‘ : Rngteta eco td . The prompt for entering the key 

appears. 
$_ . Return to the prompt. 


If you do not specify the encryption key on the command line, then erypt prompts you to 
enter one. The key that you enter is not echoed, and this method is preferred over typing 
the key on the command line. 


If you type the wrong code while entering the password (key) the first time when 
you encrypt a file, you will not be able to decrypt the file later. As a safety check, 
you may want to try decrypting the encrypted file before you remove the original. 
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13.5 


USING FTP 


13.5.1 


The File Transfer Protocol (FTP) is one of the most frequently used services available 
on your system. You can use the FTP commands to transfer files from one system to an- 
other. Files of any type can be transferred, although you may have to specify whether 
the file is an ASCII or a binary file. 


1. FTP (file transfer protocol) is not just the name of the protocol; it is also the name 
of a program or command. .' 


2. FTP is a popular way to share information over the Internet. 


You issue the FTP command by typing ftp, followed by the address of another site, and 
then pressing the [Return] key. 


$ ftp server2 [Return] . . Issue the FTP command 


You are prompted to enter the user name and password. That means you must have the 
login permission on the site called server2. 


Username: daniel . . . . . Enter user name, in this case daniel. 
PaSSWOCGse =, 2.  -. 9 4 Enterpassword (net echoed) 


If you have a login name on server2, you can transfer files from your system to server2. 
FTP provides a set of commands that allows you to transfer files from one system to an- 
other, list directories, and copy files in either direction. 


FTP Basics 


FTP works as a client/server process. You give the command ftp using a remote address, 
such as the following: 


$ ftp server2 [Return] . . . Issue the ftp command to contact server2. 


In this case, server2 is the name of the remote site you want to contact. The ftp 
command immediately attempts to establish a connection to the FTP server that you 
specified on the command line. In this case, it is the FTP server on server2. 

When you issue the ftp, the FTP running on your system is a client to an FTP 
process that acts as a server on server2. You issue commands to the FTP process at 
server2, and it responds appropriately. 


In an FTP session, your system is referred to as local-host, and the system you are con- 
nected to is referred to as remote-host. 


You can use the FTP interactive mode to connect to the remote site. If you do not 
specify the name of the FTP server, ftp enters its interactive mode and prompts you for 
further instructions. For example 

$ ftp [Return] . . The remote site to be contacted is not specified. 

$ ftp> .. . . . ftp enters into interactive mode and displays its prompt. 

To see a list of all ftp commands, type ? and press [Return] during an FTP session. 
For example 


ftp> .. . . . . Prompt indicating an FTP session is in progress. 
ftp> ?[Return] . . List the commands. 
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To terminate the current FTP session and return to the prompt, type bye as follows: 
ftp> bye[Return] . . . « « Terminating and aborting FTP session. 

Or you can use the quit command as follows: 

ftp> quit[Return] . . . . . Terminating and aborting FTP session. 

In both cases, the end of the session message is displayed: 

221 Goodbye. 


Figure 13.8 shows the list of commands that is displayed when the ? command is 
used in a FTP session. 


Figure 13.8 
List of the ftp Commands 


You probably need only a few of these commands for most of your FTP work. The | 
following tables list and categorize most of the ftp commands. 


FTP Connection Commands 


The FTP connection related commands are used to establish connection to the remote 
site and terminate the connection at the end of the FTP session. Table 13.7 summarizes 
these commands. 


FTP File Transfer Commands 


The FTP file transfer-related commands are used to transfer files between the local and 
remote hosts or vice versa. The two most common modes of transfer are ASCII and bi- 
nary. By default, the transfer mode is set to ascii. You can transfer any text (ASCII) file 
using ascii mode. However, binary files such as compiled and executable files must be 
transferred using the binary mode. Table 13.8 summarizes these commands. 


FTP File and Directory Commands 


The FTP file and directory-related commands are used to manage and manipulate files 
in an FTP session. These commands are similar to the UNIX file and directory com- 
mands. Table 13.9 summarizes these commands. 


Table 13.7 


FTP Access Commands 


open remote-host name | Opens a connection to the FTP server on the specified host. It 
prompts you to enter the user name and password to log in on 
the remote host. 


close Closes current open connection and returns to the local FTP 
command. At this point you may issue the open command 
for a different remote host. 
quit (bye) Closes the current FTP session with the remote server and 
exits ftp. That is, it returns to UNIX shell level. 


Table 13.8 
FTP File Transfer Commands 


Sets the file transfer mode to ASCII. This is the 
default file type. 
Sets the file transfer mode to binary. 


bell Sounds a bell when file transfer is completed. 


get remote-filename [local-filename] | Copies a single file from the remote to the local 
host. If no local filename is specified, the copy has 
the same name on the local host. 


mget remote_filenames Copies multiple files from the remote to the 
local host. 


put local-filename [remote-filename] | Copies a single file from the local to the remote 
host. If no remote filename is specified, the copy 
has the same name on the remote host. 


mput local-filenames Copies multiple files from the local to the 
remote host. 


Table 13.9 
FTP Files and Directory Commands 


cd remote-directory-name 
Iced local-directory-name 


mkdir remote-directory-name 


delete remote-filename 


Changes the current directory on the remote host to the 
specified directory. 


Changes the currect directory on the local host to the 
specified directory. 


Lists the current directory on the remote host. 


Prints the name of the current directory on the remote host. 


Makes a new directory on the remote host. Typically, you 
must have permission to do this. 


Deletes a single specified file on the remote host. 


mdelete remote-filenames Deletes multiple files on the remote host. 
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Miscellaneous Commands 


The (?) command provides help about ftp commands. The (!) is the shell escape com- 
mand. It is used to perform commands on the local host. The hash command provides 
feedback messages in file transfer. This command is particularly useful when you are 
transferring large files. Table 13.10 summarizes these commands. 


Table 13.10 


Miscellaneous FTP Commands 


Displays an informative message about the meaning of the specified 
command. If no argument is given, a list of the known commands 
is displayed. 


Switches to escape shell mode. 


Displays hash sign (#) as feedback for each data block transferred. The 
size of a data block is 8192 bytes. 


The following FTP sessions are examples to show the use of the ftp commands. 


Opening an FTP Session 


The ftp open command is used to begin a session with a remote host. The following 
command sequences shows how to begin an FTP session with remote host called 
server2. 


Seftp J[Returni|sctmir-onae of i eee) s. . ASsue Ine ftp Command: 

ftp> ie i een aoe I ss 2 oh CP prompt 1s displayed: 

ftp> open [Return] ....... . . . . Issue the open command. 

(to) : . ftp open prompt is displayed. 


(to) server2 [Return]... .. ... . . Enter the remote host name. 


Responses from FTP server on the remote host (server2) 
Connected to server2 


220 server2 


Name (server2:gabe): 


FTP server (UNIX(r) System V Release 4.0) ready. 
ftp prompt is displayed. 


Name (server2:gabe): gabe [Return] . . Enter your login name on the remote host. 
331 password requires for gabe 


password: . 4s 2S . a ey to af. COsPaSSwOrd prompts displayed: 
password: [Return]:=. .<... . . .>. . . Enter the password; (not displayed): 
230 User gabe logged in. 


ftp> bye [Return] .9.°. 8. <7. =.) @ Endof the PEP session: 


221 Goodbye 


. ftp end of session message. 


You can also specify the remote host name on the command line. For example, to 
begin an FTP session with the remote host called server2, you type 


$ ftp server2 [Return] ... . . . . . . Remote host name is specified on the 


command line. 


Connected to server2. 


220 server2 


FTP server (UNIX(r) System V Release 4.0) ready. 
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Similar to the previous FTP session examples, ftp prompts you to enter your login 
name and password on the remote host before the FTP session is established. 

The following command sequences show how to use the help and a few other ftp 
commands. It is assumed you have started an FTP session with a remote host called 
server2. 


Using the bell Command 


ftp> help bell [Return]’ . . . Display description of the bell command. 
bell beep when command completed 

ips GREP Ma Ab he Avs Sais * . . ftp prompt is displayed. 

ftp> bell [Return] .. . . . Display the bell mode. 

Bell mode on. 

ftp> bell [Return] .. . .. . Turnthe bell off. 

Bell mode off. 

p> ae ae eee ts eee oreia prompt isidisplayed: 


Using the hash Command 


The hash command is used to get feedback when a block of file is transferred. The 
block size is 8192 bytes. Hash signs, such as those shown on the following line, will be 
displayed at completion of each block transferred. 


#H#HH 
The hash mode is usually set before transferring large files: 
ftp> help hash [Return] . . . Display description of the hash command. 
hash toggle printing ‘#' for each buffer transferred 
Ces. Silat reer 7. 1: . . ftp prompt is displayed. 
ftp> hash [Return]... . . Set the hash mode. 
Hash mark printing on (8192 bytes/hash mark) .hash 
ftp> hash [Return]... . . Turn the hash off. 
Hash mark printing off. 
ftp> ee ee ee a isplay tne bell mode, 


Using the File Transfer Mode Commands 


5 Feat ftp> help bin [Return] . . . Display description of the bin command. 
binary set binary transfer type 
ftp> bin[Return] .. . .. . . Change to the file transfer binary mode. 
20@ Type set to I. 
ftp> ascii [Return] . .. . . Change to the file transfer ASCII mode. 
200 Type set to A. 
ftp eee es) 6 LD promptis displayed: 


(_} Getting a File from Another System 


Suppose you have started an FTP session with a remote host called server2 and the re- 
mote host has a file named Notes in a directory named Memos. The following command 
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sequences show how to retrieve Notes from the remote host. As you issue the commands, 
you receive some feedback from the server, indicating that it is carrying out your orders. 

The cd command is used to change to the directory named Memos on the remote 
host: 


ftp> cd Memos [Return] . . « . . « Change to the Memos directory. 
ftp> 


The dir command is used to list the current directory on the remote host (server2), 
to see if the file is there: 


ftp>sdir’ [Return] @.°s" . 92". so ist the Mlenantes 

-PWX --X --X 1 tuser other 3346 Aug 9° 11751 Notes 

ftp> 

Or you can use the Is command: 

ftp> ls [Return] ep OSD acc pode IGE ke a et ariens 

ftp> get [Return] ...... . . . Issue a get command. 

(remote) files “sc i)... fl) de) 2 eet Prompt toventer the-hlename 
is displayed. 

(remote-file) Notes [Return] . . . . Enter the filename on the 
remote host. 

(LOCAL £41 Ol) eri codicieis ort fncpr) sit! faeces COON DOtO EUtet Iie lems 
is displayed. 

(local-file) Notes [Return] . . . . Enter the filename on the local 
host. 


The remote host transfers the file to your current directory on the local host, and 
you receive feedback about how many bytes were sent and the rate of transfer: 


200 PORT command successful. 

15@ ASCII data connection for Notes 
(192-2465 2* 166,371 5). 

226 Transfer complete. 

Epes 


Miscellaneous Commands 


As was mentioned, the ? command is used to get the list of ftp commands. You can also 
use the ? for obtaining help for an ftp command by specifying a command as the first 
argument to the ?. For example: 


. * 


ftp> ? close [Return] ... .. . . . Help forthe close command. 
Close Terminate FTP session. 


The shell escape command (!) is used to start a subshell on the local host. This is 
very useful if you want to perform some operations on the local host while you are con- 
nected to a remote FTP server. After you are finished working on the local host, exit the 
subshell to return to your FTP session. The following command sequences demon- 
strate the ! usage. 


Assuming you are in an FTP session, the following command invokes a subshell: 


ftp> ! [Return] arta & (Sau9 aii a issuea Shelleseapecommand: 
Soe ee a a es PY es She llipromprissuem byte 
local host. 
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13.5.2 


You are now in your current directory on the local host and any commands you use 
are invoked on the local host. You can use any of the available UNIX commands, and the 
commands are applied to the files on the local host. For example: 


$ cd [Return] - + + «+ « « « « Change to the HOME directory on 
the local host. 
Soars ee ee «|e « shell prompt issued by the local host: 


This changes your current directory on the local host to be your HOME directory. 
You type exit to terminate the subshell and return to your FTP session: 


$ exit [Return] ... . . . . . Terminate the shell and return to the 
FTP session. 
ait Ds ee et ae a es es Back tO tne FIRE sessions 


Anonymous FTP 


Anonymous FTP uses the ftp command and a special restricted account named anony- 
mous as the remote host. Using anonymous FTP, you can access and share many files 
such as documents, source code, and executable files on the Internet. There is a special 
login for ftp that allows you to anonymously access files on a remote host. The fol- 
lowing steps describes the process that is similar to using any FTP: 


1. You need to know the address or host name of a site that allows anonymous FTP. 
2. You use anonymous as the user name. 


3. You enter any nonempty string for the password. Some systems do password vali- 
dation on anonymous logins. In this case, you give your e-mail address as your 
password. 


Once you are logged in as anonymous, you are granted limited access to the 
anonymous ftp subdirectory on the remote host. All of the commands described in this 
section can be used. 

Usually, FTP sites place publicly accessible files in the directory /public. Some 
sites have a directory called incoming somewhere in the ftp subdirectory where you 
place your files. 


Anonymous FTP Session 


The following command sequence is an example of an FTP anonymous session. It 
shows the FTP commands and the FTP feedback messages. 

Let us assume the anonymous FTP site is ftp. xyz.net, and the file you want to 
get is pub/services/example.tar: 


$ftp .xyz.net [Return] ........ .. . . Start an FTP session with the remote 


site connected to ftp. xyz.net 


220 ftp.xyz.net FTP server (Version 1.1 Nov 17 2005) ready. 
Name (ftp.xyz.net: xyz): anonymous [Return] . . Specify anonymous as the user name. 
331 Guest login ok, send ident as password. 


Password: 


[RStun eee aie et 202.2 o2 os 1c Give your e-mail-address as the 


password (not displayed). 


230 Guest login ok, access restrictions apply. 
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ftb> cd/pub/services [Return] ... . .. . . . Change to desired directory. 
250 CWD command successful. 
ftp> get examples.tar [Return] .... . . . . Get the file. 


200 PORT command successful. 
266 Transfer complete. 


= 


1. Note that many anonymous FTP sites contain a file named README, which contains 


information about available files. To read that file or any text file without retrieving 
it, you type 


ftp> get README/pg [Return] 


. Once you have successfully logged in as anonymous, you can use all of the FTP 


commands described in this section. 


The help command is used to obtain a one-line description of the get command: 


ftp> help get [Return] ... . . . . Help for the get command. 
get receive file 
ftp> 


The get command is used to retrieve a file named Notes from the remote host: 


ftp> get [Return] + 5 ste + x wd oR SSC te Bet conmriat: 
(remote-file) i a =e_+') it Prompt toventer the filename: 
(remote-file) Notes [Return] . . . . Enter the filename on the 


remote host. 
(local-file) ome kee ee? *Prompt (0 citer dic uitemaime: 
(local-file) Notes.txt [Return] . . . Enter the filename on the 
local host. 


The remote host transfers the file to your current directory on the local host. Infor- 


mation about how many bytes transferred and the rate of transfer is displayed: 


20@ PORT command successful. 


15@ ASCII data connection for Notes.txt (192.246.52.166, 
37176) (@ bytes). 
226 ASCII Transfer complete. 


You can enter the filenames on the command line such as 
ftp> get Notes Notes.txt [Return] . . Retrieve Notes. 


Again, the remote host transfers Notes to your current directory on the local host. 


The name of the file on the local host is Notes. txt. 


Transferring a File to Another System 


Transferring a file from your system (local host) to another system (remote host) is done 
with the ftp command put. Suppose you have started an FTP session with a remote host 
called server2 and you want to transfer a file named november. rpt from the directory 
Reports, a subdirectory of your current directory. The following command sequences 
show how to transfer november.rpt from the local host. As you issue the commands, 
you receive some responses from the server, indicating that it is carrying out your or- 
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To transfer a file named november.rpt from the directory Reports, a subdi- 
rectory of your current directory, start an FTP session on the remote system and follow 
these steps. 


The Ied command is used to change the directory on your system (local host): 


ftp> lcd reports [Return] . . Change directory. 

The help command is used to obtain a one-line description of the put command: 
ftp> help put [Return] . . . Help for put command. 

put send one file ,’ 


The put command is used to transfer the file november. rpt from your system to 
the remote host: 


Peps epuLeTReturny) seo. sw we a ceen) . «2, Issue the put command: 

(local - file) ee a a ae eer ee PTO 0 Cliicrthe tlename: 
(local - file) november.rpt [Return] . . . . . Enter the filename on the local host. 
(remote - file). ene ei eee a heron, torentemthe mienanicy 
(remote - file) november.rpt [Return]. . . . . Enter the filename on the remote host. 


The local host transfers the file called november. rpt to your current directory on 
the remote host and the following information is displayed: 


200 PORT command successful. 

15@ ASCII data connection for november.rpt (137.161.110.77,1386). 
226 Transfer complete. 

19456 bytes sent in 0.0@Seconds 19456000.@0Kbytes/sec. 


1a) 8 


Ltp>— 


13.6 


WORKING WITH COMPRESSED FILES 


13.6.1 


Large files and software packages are often compressed to save space at anonymous 
FTP archives. These files are usually made available in tar-format with file extension 
such as .tar.Z., and must be retrieved in binary mode. You must first uncompress the 
file at your site and then use tar to recover the original file. 


The compress and uncompressed Commands 


You can use the compress command to reduce the size of the file to save space. When 
you run a compress command on a file, your original file is replaced by a file with the 
same name but with the file extension .Z. The compress command is also used with the 
encryption command as security measures. In this case, the file is first compressed and 
then encrypted by the crypt command. The following command sequences show the 
use of the compress command. 


Assume you have a file named important in your current directory: 


$ compress important [Return] . Issue the command. 
$ ls Important* [Return] . . . . List the files. 
fnpOrtantez fF - ¢2s + : . « + Lhe fileas compressed. 


$ 
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You can use the -v option to make compress report the efficiency of its compression: 


$compress -v important [Return] . . . . . Use the -v option. 


important: compression: 49.18%—replaced with important.Z 
$ 


You use the uncompress command to recover the original file. This uncompresses 
the compressed file and removes the compressed file. Continuing with the previous 
example, assume you have the compressed file named important.z in your current 
directory: 


$ uncompress important [Return] . . . . Uncompress the 
important .2z file. 
Surg wey. hide Tuas aC) ed Se ees pee ONE Ge rine ee 


COMMAND SUMMARY 


The following commands have been discussed and explored in this chapter. 


at 


This command runs another command or a list of commands at a later time. 


-] Lists all jobs that are submitted with at. 


-m | Mails you a short message of confirmation at completion of the job. 
-r | Removes the specified job numbers from the queue of jobs scheduled by at. 
banner 


This command displays its argument, the specified string, in large letters. 


calendar ent, 
This command 1s a reminder service and reads your schedule from the calendar file in the 
current directory. 


compress 

This command is used to compress the specified file, thus reducing the size of the file and 
saving space. The uncompress command is used to recover the original file and remove the 
compressed file. 
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crypt 
This command is used to encrypt and decrypt a file. The command changes each character 
in your file in a reversible way, so you can obtain the original file later. 


df 


This command reports the total amount of the disk space or the space available on a 
specified file system. ’ 


du 


This command summarizes the total space occupied by any directory, its subdirectories, or 
each file. 


est --all Display the size of directories and files. 
eee Displays the size of directories and files in bytes. 


--summarize Displays only the total blocks for the specified 
directory; subdirectories are not listed. 


--help Displays a usage message. 


--version Displays the version information. 


finger 
This command displays detailed information on users. 


Suppresses displaying of the user’s HOME directory and shell in a long format 
display. 


Suppresses displaying the header in a nonlong format output. 


Suppresses displaying the .project file in a long format output. 


Forces long format output. 


Suppresses displaying the . plan file in a long format output. 


Forces short format output. 


FTP 
This command (utility) is used to transfer files from one system to another. Files of any type 
can be transferred, and you can specify whether the file is an ASCII or a binary file. You 
type ftp to start an FTP session. 
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FTP access commands 


open remote-hostname | Opens a connection to the FTP server on the specified host. It 
prompts you to enter the user name and password to log in on the 
remote host. 


Closes.current open connection and returns to the local FTP 
command. At this point you may issue the open command for a 
different remote host. 


quit (bye) Closes the current FTP session with the remote server and exits 
ftp. That is, it returns to UNIX shell level. 


FTP file and directory commands 


cd remote-directory-name Changes the current directory on the remote host to the 
specified directory. 


Ied local-directory-name Changes the current directory on the local host to the 
specified directory. 


dir Lists the current directory on the remote host. 


pwd Prints the name of the current directory on the remote host. 


mkdir remote-directory-name | Makes a new directory on the remote host. Typically, you 
must have permission to do this. 


delete remote-filename Deletes a single specified file on the remote host. 


mdelete remote-filenames Deletes multiple files on the remote host. 


FTP miscellaneous commands 


Displays an informative message about the meaning of the specified 
command. If no argument is given, a list of the known commands is 
displayed. 


Switches to escape shell mode. 


Displays hash sign (#) as feedback for each data block transferred. The 
size of a data block is 8192 bytes. 
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spell 

This command checks the spelling of a specified document or words entered from the 
keyboard. It only displays the words not found in the spelling list and does not suggest a 
correct spelling. 


Checks with British spelling. 


Displays the words that’are not in the spelling list and their derivation. 


Displays plausible stems for each word being checked. 


tar 
This command is used to copy a set of files into a single file, called a tarfile. A tarfile 
is usually saved on a magnetic tape but it can-be on any other media such as a floppy disk. It 
packs multiple files into a single file (in tar - format) that can be unpacked later by tar. 


--create (create) Creates anew tarfile. Writing begins 
at the beginning of the tarfile. 


--file (file) Uses the next argument as a place where the 
archive is to be placed. 


-r --concatenate (replace) Writes a new archive at the end of the 
tarfile. 
-t -- list (table of contents) Lists the name of the files in 


the tarfile. 


-x --extract or --get (extract) Extracts files from the tarfile. 


-V --verbose (verbose) Provides additional information about 
the tarfile entries. 


Displays a usage message. 


--version Displays the version information. 


time 
This command provides information about the computer time your command uses. It reports 
the real time, user time, and system time required by a specified command. 


type 


This command gives more information about another command, such as whether the 
specified cmmand is a shell command or a shell built-in command. 
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REVIEW EXERCISES 


10 


Co PFNANIA an fb Ww VY = 


no = =| | PF EF OS OO Sl Sl 
co NG? (OOl I> (ON Ui oC ee SS 


. Explain the UNIX system security. What are the ways to secure your file system? 
. Can the superuser delete your files? 

. Can the superuser read your encrypted files? 

. Is the ed command a built-in command? How do you find out? 

. Explain elapsed time, user time, and system time. 

. What is the command that reports the disk space? 

. Can you invoke the spell command within the vi editor? If so, how? 

. What is the command to use if you want to execute a program at a later time? 
. Do the access modes for files and directories mean the same thing? 

. What is the tar command used for? 

. What is a tarfile? 

. Can you use the tar command to archive files on media other than tapes? 

. What is the command to list the files ina tarfile called save. tar? 

. What is the compress command used for? 

. What does FTP stand for? 

. What is the command to open an FTP session? 

. What is the command to close an FTP session? 

. What is the command to reduce the file size? 

. What is the command to protect your files from others? 


. What is the command to check your spelling? 


Terminal Session 


Practice the following commands on your system. 


1. 
2. 
RE 


Sort a file at 13:00 tomorrow. 
Send mail to another user at 6 p.m. on Wednesday. 


Use the time command on a few commands such as sort, spell, and so on, and ob- 
serve the time reports. 


4. Change the access mode of your directory to owner only read, write, and execute. 


5. Check the spelling in one of your text files. 


6. Create your own dictionary file and make the spell command use your dictionary 


file in addition to its own file. 


7. Find out the available space on your disk. 


8. Find out how many blocks are occupied by your HOME directory, its subdirecto- 


ries, and the files in them. 


. Place the du and df commands in your . profile file. Observe the reports when 


you log in. 
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10. 


i. 
12. 
13; 
14. 


i>: 
16. 
17. 


18. 


19. 
20. 
21. 


22. 
23. 


Encrypt a file (if you are authorized). Display the encrypted file on your terminal. 
Decrypt the file and display it again. 


Make a banner that shows your initials on the screen. 

Send your initials banner to the printer. 

Can you make the system show your initials as soon as you log in? 

Modify the greetings program (from Chapter 12) to show the greetings in large 
letters. : 

Make a calendar file in your HOME directory and type your schedule. 

Use the calendar command to display your current schedule. 


Place the calendar command in your . profile file. Observe the report when you 
log in. 


Use the tar command to archive files in your current directory in another directory 
called my_tar_files. 


Use the tar options, such as the -t and -v options, and observe the output. 
Use the tar x option to extract a specified file from the tarfile. 


Use the compress command to compress a large file. Observe the feedback mes- 
sage that displays the compression percentage. List the file and check the file 
extension. 


Uncompress the file. Check that the compressed file is removed. 


Open an FTP session, from your PC to the university computer (you usually can use 
the university computer from your PC). Do the following commands when connec- 
tion is established: 


a. List the available commands. 


7 


. Get help for a specific command. 


. Set bell and verbose to on mode. 


a0 


. Set file transfer mode to ASCII mode. 
. Make a new directory on the remote host. 
. Delete a file from the remote host. 


. Transfer a file from your PC to your account on the remote host. 


ar Wich ed te 


. Transfer a file from the remote host to your PC. 
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Command Index 


This appendix is a quick index to the commands covered in this book. The commands 
are in alphabetical order. Numbers after each command indicate the page numbers. 


alias 

at 
banner 
cal 
calendar 
cancel 
cat 

cd 
chmod 
compress 
cp 
crypt 
cut 
date 

df 

.dot 

du 
echo 
ed 
emacs 
ex 

exit 
export 
expr 


eieates aliases Or COMMANGS Hw. ars 9 ose 251 
execuies commands at-arlalen tine sso hia, c eh eke eee 415 
displays banner (in large characters) ...................0000- 414 
provides ‘calendar SENVICO! xe z0c.c aire n ies gen oD nari see 42 
provides: TOMINGEr SCIVICE Sneek vn aon ek 418 
removes (cancels) the printing requests .................005. 113 
concatenates/displaysfile(S) ti. ccs su eetashele are 109 
Changes the cumentdireciory 24. oat. 6 oat eed ae 93 
changes, file/directory DeErmMISSIONS c.i4%  . «sg sa 317 
reduces the size of the file for storage. ................00005. 439 
CODICSHHOS sae oe taicceec main us arn eke 3) eer ope eee ee 175 
ENCIVPIS/GECIYDIS (IlOS: nf hie ts es Aatects toe ee ae 430 
selects the specified fields/columns from files ................ 196 
displays dale and tM. 37226 crac ss srk «ce op eee ee eee 38 
shows total-amount of free: disk space. 2. -aac. a. commence ae 411 
runs processes in the current shell environment .............. 323 
DIOVIGSS ISKUSAGE TCDONL tas ca clans vein rumeel sip ole eee beam en aie 412 
GISDIAVSHECHOSS). MISialQUIMENL a2 eos crsna so +0 eee eee ee 221 
DIN XaliInerOnlented CGILON barca g c's cox paid oi Syacn mee mem cele 55 
tHSLesCSCONON foarte atthe. volgcoh: cok waar wets ate Vet eens Gta Aa 55 
Stance UNi% nG-OllENIO OCILOM: sine. asc, o's, pa a enn ne spi ote en 55 
terminates the current shell program ........00...0n. cee eeee 322 
EXPOlisivantanies lOrOthenSNellS x)... cnyays te wre e st wee eee wee 247 
provides arithmetic operations ... 0... 61.6. ee eee eee eee eee 346 
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fc 

find 
finger 
ftp 
grep 
head 
help 
history 
kill 
learn 


lists commands from history filé:: 2.) 2eo20 - Se ene ee 254 
finds and:acts:on:a:SPECHIGd TH coca sce ree ee 190 
displays:informationion Uselssaaer ere rre Ir ene 419 
transfers files from one system to another ...............-+-. 431 
searches 'in file(s):for a Panenn ac pcan sxe ore ao reieet ener 240 
displays the first.part of a. specified Tile <2... 25snn..eneee > ore 194 
invokes. menu-drivenvhelp Utility ....c.00....0e sees eee eee 43 
keeps a list of all the entered commands ................++5- 252 
terminates ProC@SSOS sana s ue is voy sisi oie we eran oe ee 237 
invokes courses/leSSOns UNITY | 2m 6.4.5 eee 2 a ee eee 43 
provides. arithmelic ODerallOnS: ..¢ fssun. see peel eee 348 
IHAKS THES SS: 5.420 Fae ei ey axe he ot oa baa © ca ne es eee 181 
prints: file(s) on thesline prinion «. <i. <@yoemnm aid? 267 ee es 110 
DFIMNtS SPECHIEC Tle see rarm ime ee eters sete et ees asta at eee 113 
provides the status of the printing requests .................. 114 
lists. contents ofa dIreCtOny;.:-..210.6 6 oe een ee eee oe oe eee 98 
provides an electronic mail processing system (e-mail) ......... 291 
finds information from the electronic manual .................. 44 
permits/denies messages from the write command............ 272 
Creates:a CICCIONY ain. ont sd Se ae Sees ole ee 106 
displays files one screen atatime ................0.22000:- 200 
moves/renames files 2 sno ss ew re & ese oe eg 179 
provides access to the local system news .................-. 273 
keeps commands running after you log off ................... 237 
changes yOUNIOGIN: DASSWOId) <5 24 a4 5 mi ee cee 32 
joins: tiles. together line Dy line. «<<<. a/omcs cys eres ge oe 198 
displays file one Screenat atime. ........ 95+ e-a ness oee ae 163 
formats Tile betore-printing! = os. 08 Sicnsteneecge ts wees ee ee ee 171 
provides: ihe. process status report saa «as +o cues cee ee 235 
displays the current/working directory pathname ............... 92 
repeats commands from the:history tiles. 2.04 ee eee 254 
reads input from the: inpubdevice <7). 4. aces, oat se eee 324 
removes (deletes) file(S) ie czicu,caac., acct beass to Sieve aca sok ope een Vie 
removes (deletes) empty directories .......5...4...:+0.08-008 98 
sets/displays the values of the shell variables ................ 226 
invokes a. new Copy of the Shellie) te eee en eee 316 
makes the process wait for a specified time in seconds ......... 239 
sorts file(S).In:specitiedionder 7) oye ees 242 
provides. spelling checker i. cai erty ae eee 424 
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stty SOlS Orin RODUONS yas e wera fare stes aie. date a-qes aie ae uateareaeete @ 369 
tail displays the last part of a specified file ...................00. 195 
talk provides terminal-to-terminal communication ................. 275 
tar archives a set of files intoa tarfile onatape................ 420 
tee SDIGKOUIDUT Sais ckse ater Saeievent Gian On, Seach ape 238 
test tests an expression for true/false conditions .................. 336 
time UNES’ a COMMANG have es set olen cc ges ol ee ee 417 
tput provides access to the terminfo database ............... 00. 371 
trap seisi/resets the Interrupt signals sos. eas ate. fo ees 5 eee 368 
type displays the type of the specified command .................. 417 
unset removes: a shellvariable +.) 5. Sox sss aneien doo os Sens eee 226 
vi invokes standard UNIXiscreenveditor .4.. 5 sss oa ee ee 52 
view iInvokesiread OnlViVi'editon On ae oer ck a ee 163 
wall writes to all currently logged in terminals (write a/) ............ 274 
wc counts lines, words, or characters in a specified file(s) .......... 184 
who shows whois‘en:sthe:systemil cionese a Geet a ee ee 38 
write provides terminal-to-terminal communication ................. 271 
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APPENDIX B 


‘Command Index 
by Category 


This appendix is a quick index to the commands covered in this book. The commands 
are organized according to their functions and in alphabetical order. Numbers after each 
command indicate the page numbers. 


File and Directory Commands 


<> << >> 


chmod 
compress 


cp 


redirectionOperators**M , Fae FF Ske 8 ote Shek ta cone ee 165 
DIDG-ODOlal Olam: snruismrony oc 0 8s Rati eeie Los oer ies eee eee 234 
concatenates/ displays, ile(S)@- 2... «ade enn ee eee as 109 
Changesiine Cumenucirectory .... tatavenh. cso. vue oa ee 93 
changes file/directory permissions ...................-.. 317 
reduces the size of the file for storage.................... 439 
CODIOS 1Il6See ne parks ss oye sa us eee RTO ees 175 
selects the specified fields/columns from files ............. 196 
SKS ANSS Sete er x, a8 w Widhin: w n,e PM pe tate a ie weet he 181 
lists! COMLEINS-Ol A CHIOCIOLV se cnn a we PRP wot os air ele sone wie cists 98 
makes (Creates) a GIIAClOlY ck cy be eee ca eee oe ne 106 
(STAMOS MOVES MIOS ts  soueicc a RAP erat oc See yee 179 
joins Tilestogetheriline by line... Vale. 6 eee eee oe 198 
displays the current/working directory pathname ............ 92 
removes (deletes) file(s) or directories ................... 115 
removes (deletes) empty directories .................005. 98 
archives a set of files intoa tarfile onatape ............ 420 


Communication Commands 


mailx 
mesg 
news 


NMOVIGeSteMalliSOIVICES!: << ci BRE Qe ea cee es 291 
permits/denies messages from the write command ........ 272 
provides access to the local system news ................ 273 
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talk provides terminal-to-terminal communication ............. 275 
wall writes to all currently logged in terminals (write a/) ......... 274 
write provides terminal-to-terminal communication ............. 271 


Help Commands 


help menu-driven help utility ace ae< yeaa eee eros cee 43 
learn invokes.courses/lessons tility’ «2:3 fiw - as eee er ee 43 
man finds information from the electronic manual ............... 44 


Process Control Commands 


alias creates aliases for Commands, ,2s.2. 47 aa. avis ceeeee 251 
at executes commands atia latertime .... 2.25... oak eee 415 
fc lists commands from history files ac o. acs ectee sien eeee eee 254 
kill terminates; processes 64.28.4354, we teen ase ee 237 
nohup keeps commands running after you log off ............... 237 
ps provides the’ process status report Se oo)... este eee 235 
r (redo) repeats commands from the history file ................ 254 
sleep makes the process wait for a specified amount 

Of: time In’ SECONUS <5. ays aha Gg wile. ees eee eee 235 


Line Printer Commands 


cancel removes (cancels) the printing requests ................. 113 
Ip prints file(s) on the line printer ..s..................---- 110 
Ipstat provides the status of the printing requests ............... 114 
pr TOnMALSMIES DETOFEAPINMNING —1. , eee oc ee lee ee 171 


Information Handling Commands 


df shows the total amount of free disk space ................ 411 
du prowides diskausage:renort sx « .cn.6 mele ec ede owe ee 412 
expr provides ianithmetic.operations. .. . <eawi.. ../o25.2555 one 346 
find finds and acts on specified files Me ee es 190 
finger displays.iniormation Onsisers,.. . @lese. 2 <s0. 0. ee Ae 419 
grep searches files for a specified pattern .................... 240 
head displays the first part of a specified fille................... 194 
history keeps a list of all the entered commands ................. 252 
let provides;arithmetic:operations .....4a$2. .. 62: 2+ .nee0nee 348 
more displays files one screen atatime .............%....---- 200 
ps provides process Status reports. 2) une eies cen 235 
pwd displays the current/working directory pathname ............ 92 
set sets/displays the values of the shell variables ............. 226 


sort sorts file(s) in a specified order 
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spell provides spelling Cheeken sca ss a c< fas ngs ae een ee 424 
tail displays the last part of a specified file ................... 195 
time IES A COMM ANC hwo Ae ke re 417 
type shows the specified command type ...................-. 417 
unset removes/unsets a shell variable ................0cec0ee- 226 
wc counts lines, words, or characters in specified files ......... 184 
who ShOWSIWNO 1S.ON the SYSIOM cas) nav ee oe 38 
vy 


Terminal Commands 


more displays files one screen atatime .............:.¢:4es--- 200 
pg displays file one screen atatime ...................00-- 163 
stty Sets terminalioptons sues kay saan ie cee ee ee 369 
tput provides access to the terminfo database ............... 371 


Security Commands 


chmod changes file/directory permissions....................-.. 317 
crypt encrypis/decrypts Tiles. fax a5 andi oo. eee eee 430 
passwd Changes YOurMOGIN Password s.. 2,-0.0... see 32 


Starting/Ending Sessions 


[Ctrl-d] eniis a sessione. tot hh os 2 ee 34 
exit Ends a Session (lOO) tesco wns nat eee ere 34 
login sign-on prompt ..... ee er 31 
passwd Changes login PAaSSWOrd nas 10s 2 ee 32 


UNIX Editors 


ed WINIXline-oriented editor ss.2...40. 2a ee ee 55 
emacs THO MMaCSeditOl es ws ae eth eS ee ee ee eee 5S 
ex standard UNIX line-oriented editor .................00000- 55 
vi standard UNIX screen-oriented editor ..................5. 52 


view Vii fed ONIVIMOdOs seeks 2.058 a. ae one chee eee ee 163 
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APPENDIX C 


Command Summary 


The following is a list of the UNIX commands (utilities) in alphabetic order. The num- 
bers after the commands are the page numbers. To refresh your memory, the command 
line format is shown again in Figure C.1. 


Figure C.1 


The Command Line Format 


$ command [- options] [arguments ] 


Generally filenames or pathnames 


One or more single-letter options 


The command name 
The system prompt 


Fs | | Ee Rta Ra a eR ae eRe AN: Se Se 8 251 


The minus sign, indicating that this is an option 


This command runs another command or a list of commands at a later time. 


Lists all jobs that are submitted with at. 


Mails you a short message of confirmation at completion of the job. 


Removes the specified job numbers from the queue of jobs scheduled by at. 


banner 
This command displays its argument, the specified string, in large letters. 
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(o1: | [ean a onan ner eS ge ta ks yo ead 42 
ee the calendar for a specified year or month of a year. 

Calendaf oo ise cies fe ele ee ae 418 

This command is a reminder service and reads your schedule from the calendar file in the 


current directory. 


cancel (cancel print requests)....................000055 113 
You can use this command to cancel print requests that are in queue waiting to be printed or 
are currently being printed. 


cat (concatenate) iis... oe ee a ee 109 
This concatenates/displays file(s). 


cd.(change: directory)... <<a .2e.c a ae 93 


This command changes your current directory to another directory. 


This command changes the access permission of a specified file according to the option let- 
ters indicating different categories of users. The user categories are u (for user/owner), g (for 
group), 0 (for others), and a (for all). The access categories are r (for read), w (for write), 
and x (for executable). 


COMPIOSS ert ee ee 439 
This command is used to compress the specified file, thus reducing the size of the file and 
saving space. The uncompress command is used to recover the original file and remove the 
compressed file. 


CPisss ee 2a smal ierptactts ics saul ore cee 


This command copies file(s) within the current directory or from one directory to another. 


Makes a backup of the specified file if file 
already exists. 


--backup 


--interactive 


Asks for confirmation if the target file already 
exists. 


--recursive 


Copies directories to a new directory. 


--verbose Explain what is being done. 


Displays the help page and exits. 


--help 
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This command is used to encrypt and decrypt a file. The command changes each character 
in your file in a reversible way, so you can obtain the original file later. 


a 
: 
eS 


--version Displays the version information and exits. 


This command reports the total amount of the disk space or the space available on a 
specified file system. 


This command lets you run a process in the current shell environment and does not allow the 
shell to create a child process to run the command. 


This command summarizes the total space occupied by any directory, its subdirectories, or 
each file. 


aie. | Display the size of directories and files. 
Displays the size of directories and files in bytes. 


-- summarize Displays only the total blocks for the specified 
directory; subdirectories are not listed. 
Displays the version information. 
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This command displays (echoes) its arguments on the output device. 


Audible alert (bell) 


Backspace 


Inhibit the terminating newline 


Form feed 


Carriage return and a line feed (newline) 
Carriage return without the line feed 


Horizontal tab 


Vertical tab 


This command terminates the current shell program whenever it is executed. It can also re- 
turn a status code (RC) to indicate the success or failure of a program. It also terminates 
your login shell and logs you off if it is typed at the $ prompt. 


This command is a built-in operator for arithmetic operations. It provides arithmetic and 
relational operators. 
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Lie aeeet eres ase tes BVO G. GTS... At 90 
This command locates files that match a given criterion in a hierarchy of directories. With 
the action options, you can instruct UNIX about what to do with the files once they are 
found. 


-name filename Finds files with the given filename. 


size +n Finds files with the size n. 


-type file type Finds files with the specified access mode. 


-atime +n Finds files that were accessed n days ago. 
es 
-mtime +n Finds files that were modified n days ago. 
-newer filename Finds files that were modified more recently than filename. 


-print Prints the pathname for each file found. 
-exec command \; Lets you give commands to be applied to the files. 
-ok command \; Asks for confirmation before applying the command. 
ENING Meier ek bat en eheay Me PING peer oe De 


This command displays detailed information on users. 


aN | Suppresses Aeclavingor the Wek HOME directory and shell a a long format 
display. 
Pies Suppresses displaying the header in a nonlong format output. 
-h Suppresses displaying the . project file in a long format output. 
-! Forces long format output. 
-p Suppresses displaying the . plan file in a long format output. 
-S Forces short format output. 
Netpeeeemeee ena es ed 


This command (utility) is used to transfer files from one system to another. Files of any type 
can be transferred, and you can specify whether the file is an ASCII or a binary file. You 


type ftp to start an FTP session. 
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—— 
FTIP.access commands | + é<6«use.0«ce 50 0 eee ee ee 


Opens a connection to the FTP server on the specified host. It 
prompts you to enter the user name and password to log in on the 
remote host. 


open remote-hostname 


close Closes current open connection and returns to the local FTP 
command. At this point you may issue the open command for a 
torent remote host. 


quit (bye) Closes the current FTP session with the remote server and exits 
ftp. That is, it returns to UNIX shell level. 


FTP file and directory commands....................... 


Changes the current directory on the remote host to the 
specified directory. 


cd remote-directory-name 


Ied local-directory-name Changes the current directory on the local host to the 


specified directory. 


dir Lists the current directory on the remote host. 


pwd Prints the name of the current directory on the remote host. 


mkdir remote-directory-name | Makes a new directory on the remote host. Typically, you 


must have permission to do this. 


delete remote-filename Deletes a single specified file on the remote host. 


= 


mdelete remote-filenames Deletes multiple files on the remote host. 


FTP miscellaneous commands . 


? or help Displays an informative message about the meaning of the specified 


command. If no argument is given, a list of the known commands is 
displayed. 
(ee 
! Switches to escape shell mode. 
hash Displays hash sign (#) as feedback for each data block transferred. The 
size of a data block is 8192 bytes. 
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grep (Global Regular Expression Print) .................. 240 
Searches for a specified pattern in file(s). If the specified pattern is found, the line 
containing the pattern is displayed on your terminal. 


Displays only the count of the matching lines 
in each file that contains the match. 


-C --count 


-i --ignore-case Ignores the distinction between lower and 


uppercase letters in the search pattern. 


-] --files-with-matches Displays the names of the files with one or 


more matching lines, not the lines themselves. 


-n --line-number Displays a line number before each output line. 


--revert-match ‘Displays only those lines that do not match the 
pattern. 


Displays help page and exits. 


--version Displays version information and exits. 


ESF Te bon aetna gis Bo Se GP CARO ar a Eo me 194 
This command displays the first part of a specified file. This is a quick way to check the 
contents of a file. The number of lines to be displayed is an option, and more than one file 
can be specifed on the command line. 


--chars=num Counts by characters. 


Displays the help page and exits. 


--help 


--version Displays the version information and exits. 


XE | esas cy, pcs ea erdeatr i eA ee a Rt Re mR ee epoca cel 
Brings to the display a series of menus and questions that lead you to the descriptions of the 
most commonly used UNIX commands. 


HISLORVI( KSI) mereyesnttts ee eae aly cole et kl a ee 252 


This command is a Korn and Bourne Again shell feature that keeps a list of all the com- 
mands you enter during your sessions. 
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Terminates an unwanted or unruly process. You have to specify the process ID number. The 
process IDO kills all programs associated with your terminal. 


LOAN ie ace ee Oe ee RE AE ow in wo mee 
A computer-aided instruction program that is arranged in a series of courses and lessons. 
It displays the menu of courses and lets you select your desired course and lesson. 


La Eds SM ee i os ree ee ee yen) EE anes SND Perio TS 181 
Creates links between an existing file and another filename or directory. It lets you have 
more than one name for a file. 


Ip (line printer) 
This prints (provides hard copy of) the specified file. 


Prints on a specific printer. 


Sends mail to the user mailbox after completion of the print request. 


Prints specified number of copies of the file. 


Suppresses feedback messages. 


Ipr (line printer) 
This command prints the specified file. Ipr reads from the standard input if no filename is 
specified. 


Sends mail to the user mailbox after completion of the print request. 
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Ipstat (line printer status) 
This provides information about your printing request jobs, including printing a request ID 
number that you can use to cancel a printing request. 


Prints the name of the system default printer for print requests. 


IS NSO) ars ete Bees eivee atrocities hwo 


This command lists the contents of your current directory, or any directory you specify. 


Lists all files, including the hidden files. 


-C -- format=vertical Lists files in multicolumn format. Entries 
-- format=horizontal are sorted down the columns. 


-F --classify Places a forward slash (/) after each file- 
name if that file is a directory, and an 
asterisk (*) if it is an executable file. 


--format=single-column Lists files in a long format, showing 
detailed information about the files. 


SaaannEEEEieneee 


-m 


--format=commas Lists files across the page, separated by 
commas. 


-p Places a forward slash (/) after each file- 
name if that file is a directory. 


Lists files in reverse alphabetical order. 


--reverse 


Recursively lists the contents of the 
directory. 


Show size of each file in blocks. 


Lists files in multicolumn format. Entries 
are sorted across the line. 


--recursive 


--size 


--format=horizontal 
--format=across 


Displays a usage message. 


This utility provides the electronic mail system for the users. You can send messages to 
other users on the system, regardless of whether they are logged on or not. 


-f filename | Reads mail from the specified filename instead of the system mailbox. If no 
file is specified, it reads from mbox. 


-H Displays a list of the message headers. 


-s subject | Sets the subject field to the string subject. 
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mailx command. modeiaaitis see ee eee 291 
When you invoke mailx to read your mail, it places itself in command mode. The prompt 
for this mode is the question mark (?). 


dite Bt rnred| Lets you execute the shell commands (the shell escape). 


Changes to the specified directory, or to the HOME directory if none is 


cd directory peared 
d Deletes the specified messages. 
f Displays the headlines of the current message. 
q Exits mailx and removes the messages from the system mailbox. 
h Displays active message headers. 
m users Sends mail to specified users. 


R messages | Replies to the sender of the messages. 


Replies to the sender of the messages and all the other recipients of the 


r messages 
same messages. 


s filename Saves (appends) the indicated messages to the file named filename. 


t messages Displays (types) the specified messages. 


u messages | Undeletes the specified messages. 


x Exits mailx does not remove messages from the system mailbox. 
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mailx tilde escape commands.......................... 278 
When you invoke mailx to send mail to others, it places itself in input mode, ready for you 
to compose your message. The commands in this mode start with a tilde (~) and are called 
tilde escape commands. 


Displays a list of all the tilde escape commands. 


Lets you invoke the specified shell command while composing your 
message. 


~! command 


— 


~e Invokes an editor for editing your message. The editor to be used is defined 
in the mail variable called EDITOR. 


be Quits input mode. Saves your partially composed message is saved in 
4 the file called dead. letter. 


~r filename | Reads the file named filename and adds its contents to your message. 


~< filename _ | Reads the file named filename (using the redirection operator) and adds its 
contents to your message. 


Invokes the default visual editor, the vi editor, or uses the value of the mail 
variable VISUAL, which can be set up for other editors. 


This command shows pages from the online system documentation. 


This command is set to n to prohibit unwanted write messages. It is set to y to receive 
messages. 


BUIKG Ma UITMAKCKCILCCLONY) oo: 9 a is cage oo wn le oe a cus es RR 
This command creates a new directory in your working directory, or in any other directory 
you specify. 


Lets you create levels of directories in a single command line. 
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Displays files one screen at a time. This is useful for reading large files. 


Displays the indicated number of lines per 
screen. 


Starts up at line-number. 


Starts two lines above the line containing the 
pattern. 


Clears the screen before displaying each page 
instead of scrolling. This is sometimes faster. 


Displays the prompt [Hit space to continue, 
Del to abort]. 


-- help Displays the help page and exits. 


This command renames files or moves files from one location to another. 


Makes backup of the specified file if file already 
exists. 


--interactive Asks for confirmation if the target file already 
exists. 


--force Removes target file if file already exists and does 
not ask for confirmation. 


--verbose Explains what is being done. 


--help Displays the help page and exits. 


--version Displays versron information and exits. 


This command is used to look at the latest news in the system. It is used by the system 
administrator to inform others of the events happening. 


Displays all the news items, whether they are in old or new files. 


Lists only the names of the news files (headers). 


Displays the number of the current news items. 


® Command Summary 469 


NOnUp wees eee ered) Vor bMermcD BEET... ...cdae, 237 
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This command is used to join files together line by line, or to create new files by pasting 
together fields from two or more files. 


Displays files one screen at a time. You can enter the options or other commands when pg 
shows the prompt sign. 


Does not require [Return] to complete the single-letter commands. 


Displays messages and prompts in reverse video. 


Sets the number of lines per screen to the integer num. The default value is 
23 lines. 


Changes the prompt : (colon) to the string specified as str. 


Starts displaying the file from the line specified in line-num. 


Starts viewing at the line containing the first occurrence of the specified 
pattern. 
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The pg Command Key Operators ...............-..--+55 
These keys are used when pg displays the prompt sign. 


Advances n screens, where n is an integer number. 


Backs up n screens, where n is an integer number. 


+nl 


Advances n lines, where n is an integer number. 


Backs up n screens, where n is an integer number. 
Goes to screen n, where n is an integer number. 


Your file is formatted before printing or viewing it on the screen. 


+page --pages=page Starts displaying from the specified page. The 
default is page 1. 
-columns --columns=columns Displays output in the specified number of 
columns. The default is one column. 
--across Displays output in columns across (rather than 
down) the page, one line per column. 


aia A i Pauses at the end of each page and sounds the 
bell. 


--separator=character 


Separates columns with a single specified 
character. If character is not specified, then [Tab] 
is used. 


-t --omit-header Suppresses the five-line header and five-line 


trailer. 


-wnumber | --width=number Sets line width to the specified number of 
characters. The default is 72. 


Displays help page and exits. 


--version Displays version information and exits. 
* 
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Dsi process Status) one 0.7"... etn I TR ee |. ee 235 
This command displays the process ID of the programs associated with your terminal. 


pwd (print working directory) 
This command displays the pathname of your working directory or any other directory you 
specify. 


This is a Korn shell command that repeats the last command or commands from the history 
file. 


This command reads input from the input device and stores the input string in one or more 
variables specified as the command arguments. 


rm (remove) 
This command removes (deletes) files from your current directory, or any other directory 
you specify. 


Asks for confirmation before deleting any file. 


--recursive Deletes the specified directory and every file 
and subdirectory in it. 


a. ee. a usage message. 


FTC EETIOVE CILOCLOIY ic oes cassie te seeome he piios olewid ee nah 
This command deletes the specified directory. The directory must be empty. 


Se et hs ag ada s, So Sond Ren 226 
Displays the environmental/shell variables on the output device. The command unset 
removes the unwanted variables. 
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sh, ksh, or bash 
This command invokes a new copy of the shell. You can run your script files using this com- 
mand. Only three of the numerous options are mentioned. 


Prints command lines and their arguments as they are executed. This option 
is used mostly for debugging. 


This command checks the spelling of a specified document or words entered from the 
keyboard. It only displays the words not found in the spelling list and does not suggest a 
correct spelling. 


oe Checks with British spelling. 


Displays the words that are not in the spelling list and their derivation. 


Displays plausible stems for each word being checked. 
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This command sets options that control the capabilities of your terminal. There are more 
than a hundred different settings, and the following table lists only some of the options. 


echo [-echo] | Echoes [does not echo] the typed characters; the default is echo. 


raw [-raw] | Disables [enables] the special meaning of the metacharacters; the default 


is -raw. ? 

intr Generates an interrupt signal; usually the [Del] key is used. 

erase [Backspace]. Erases the preceding character; usually the # key is used. 

kill Deletes the entire line; usually @ or [Ctrl=u] is used. 
eof Generates the (end-of-file) signal from the terminal; usually [Ctrl-d] is used. 
ek Resets the erase and kill keys to # and @ respectively. 

sane Sets the terminal characteristics to sensible default values. 

Ball iectes. reir ern er er oe ees oe te 195 


This command displays the last part (tail end) of a specified file. This is a quick way to 
check the contents of a file. The options give the flexibility to specify a desired part of 
the file. 


Counts by lines. This is the default option. 


--chars=num Counts by characters. 


--help Displays the help page and exits. 


--version | Displays the version information and exits. 


talk 
This command is used for terminal-to-teminal communication. The receiving party must be 
logged on. 
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This command is used to copy a set of files into a single file, called a tarfile. A tarfile 
is usually saved on a magnetic tape but it can be on any other media such as a floppy disk. 
It packs multiple files into a single file (in tar - format) that can be unpacked later by tar. 


--create (create) Creates a new tarfile. Writing begins 
at the beginning of the tarfile. 


--file (file) Uses the next argument as a place where the 
archive is to be placed. 


--concatenate (replace) Writes a new archive at the end of the 
tarfile. 


-- list (table of contents) Lists the name of the files in 
the tarfile. 


--extract or --get (extract) Extracts files from the tarfile. 


--verbose (verbose) Provides additional information about 
the tarfile entries. 


Displays a usage message. 


--version Displays the version information. 


The output is split. One copy is displayed on your terminal, the output device, and another 
copy is saved in a file. 


Ignores interrupts; does not respond to the interrupt signals. 


lOSE Ae Crs ek eee es ys ee as Se Ae eee ee 

This command tests the condition of an expression given to it‘as an argument, and returns 
true or false depending on the status of the expression. It gives you the capability of testing 
different types of expressions. 


This command provides information about the computer time your command uses. It reports 
the real time, user time, and system time required by a specified command. 
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F010) Os. eae AS eee re Pr Pere eae 371 
This command is used with the terminfo database, which contains codes for terminal 
characteristics and facilitates the manipulation of your terminal characteristics such as 
boldface text, clear screen, and so on. 


Echoes the terminal’s bell character. 


Makes a blinking display. 


Makes a boldface display. 


Clears from the cursor position to the end of the line. 


Starts stand out mode. 


Ends stand out mode. 
smut Starts underline mode. 


Ends underline mode. 


eaccuraa Clears from the cursor position to the end of the screen. 


rev Shows reverse video, black on white display. 


sgr0 Turns off all the attributes. 


This command sets and resets the interrupt signals. The following table shows some of the 
signals you can use to control the termination of your program. 


Terminal connection is lost. 


One of the interrupt keys has been pressed. 


One of the quit keys has been pressed. 


The kill -9 command has been issued. 


The kill command has been issued. 


AY OLE.: Sic cia OM a Ai guc ake EAPO eee ner ae ec ce eee ce cc 417 


This command gives more information about another command, such as whether the 
specified cmmand is a shell command or a shell built-in command. 
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This command is used mostly by the system administrator to warn users of some imminent 


events. 


Reports the number of lines. 


Reports the number of words. 


Reports the number of characters. 


Displays the help page and exits. 


Lists the login name, terminal lines, and login times of the users who are on the system. 


--count 


--heading 


The quick who; just displays the name and number of users. 


Displays heading above each column. 


WHit@:er oe eee 


be logged on. 


Displays the time and date of the last reboot. 


Displays a usage message. 


This command is used for terminal-to-terminal communication. The receiving party must 
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Summary of vi 
Editor Commands 


This appendix contains a summary of all the vi editor commands covered in this book. 
For more information, refer to Chapters 4 and 6. Figure D.1 will refresh your memory 
of the vi editor modes of operation. 


Figure D.1 
The vi Editor Modes of Operation 


command mode 


other 
commands 


: prompt 


input mode 


end vi 
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The vi editor 
vi is a screen editor you can use to create files. vi has two modes: the command mode and the 
text input mode. To start vi, type vi, press [Spacebar], and type the name of the file. Several 
keys place vi in the text input mode, and [Esc] always returns vi to the command mode. 


The change mode keys. 
These keys change vi from the command mode to the text input mode. Each key places vi in 
the text input mode in a different manner. [Esc] places vi back in the command mode. 


Opens a blank line below the current line and places the cursor at the beginning 
of the new line. 


Opens a blank line above the current line and places the cursor at the beginning 
of the new line. 


Correcting text keys 
These keys are applicable in the command mode only. 


Deletes the character specified by the cursor position. 


Deletes the line specified by the cursor position. 


Undoes the most recent change. 


Undoes all the changes on the current line. 


Replaces a character that the cursor is on. 


Replaces characters starting from the cursor position, and changes vi to the text 
mode. 


Repeats the last text changes. 
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Cursor movement keys 
These keys allow you to move around in your document in command mode. 


(§ | Nevei caer rnin eh ae 
a 
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Moves the cursor position forward one word. 
Moves the cursor position back one word. 
Moves the cursor position to the end of the word. 


Moves the cursor position to the beginning of the 
current line. 

Moves the cursor position to the beginning of the next 
line. 


Moves the cursor position one space to the right. 
Moves the cursor position one space to the left. 
The quit commands 


With the exception of the ZZ command, these commands start with :, and you must end a 
command line with [Return]. 


ZZ Writes (saves) the contents of the buffer and quits the vi editor. 


The search commands 
These keys allow you to search forward or backward in your file for a pattern. 


Searches forward for a specified pattern. 


Searches backward for a specified pattern. 
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Cut-and-paste keys 
These keys are used to rearrange text in your file. 
They are applicable in vi’s command mode. 


Deletes a specified portion of the text and stores it in a temporary buffer; this buffer 
can be accessed by using the put operator. 


Copies a specified portion of the text into a temporary buffer; this buffer can be 
accessed by using the put operator. 


Places the contents of a specified buffer above the cursor position. 


Places the contents of a specified buffer after the cursor position 


Scope keys 
Using the vi commands in combination with the scope keys gives you more control in your 
editing tasks. 


$ 
0 (zero) 
The scope is from the cursor position to the end of the current word. 


The scope is from the letter before the cursor backward to the beginning of the 
current word. 


Paging keys 


The paging keys are used to scroll a larger portion of your file. 


[Ctrl-d] | Scrolls the cursor down toward the end of the file, usually 12 lines at a time. 


[Ctrl-u] | Scrolls the cursor up toward the beginning of the file, usually 12 lines at a time. 


The scope is from the cursor position to the end of the current line. 


The scope is from just before the cursor position to the beginning of the 
current line. 


[Ctrl-f] Scrolls the cursor down (forward) toward the end of the file, usually 24 lines at 
a time. 


[Ctrl-b] Scrolls the cursor up (backward) toward the beginning of the file, usually 24 
lines at a time. 
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Setting the vi environment 


You can customize the behavior of the vi editor by setting the vi environment options. You 
use the set command to change the options’ values. 


autoindent 


ignorecase 


+—— 


magic 


number 


shiftwidth 


showmode 


terse 


wrapmargin 


Aligns the new lines with the beginning of the 
previous ones. 


Ignores the uppercase/lowercase difference in 


ic : 

search operations. 

Allows the use of the special characters in a search. 
nu Displays line numbers. 


Sw 


smd 


scroll Sets the number of lines to scroll when [Ctrl-d] 


Informs you of the number of lines affected by the 
last command. 


Sets the number of spaces to indent; used with the 
autoindent option. 


—- 


Displays the vi editor modes in the right corner of 
the screen. 


Shortens the error messages. 


Sets the right margin to a specified number of 
characters. 
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’ The ASCII Table 


0000 0000 


CTRL-A 1 01 001 0000 0001 
CTRL-B Z 02 002 0000 0010. | 
CTRL-C | 3 03 003 0000 0011 
CTRL-D 4 04 004 0000 0100 
CTRL-E 5 0) 005 | 0000 0101 
CTRL-F 6 06 006 | 0000 0110 
CTRL-G (BEEP) io. 07 007 0000 0110 
Re (BACKSPACE) 8 08 010 0000 1000 
CTRL-I (TAB) 9 09 O11 0000 1001 
CTRL-J (NEWLINE) 10 OA 012 0000 1010 
Senate 11 OB | 013 0000 1011 
CTRL-L 2 OC 014 0000 1100 
CTRL-M (RETURN) 13 0D 015 0000 1101 
CTRL-N pl 14 OE 016 0000 1110 
CTRL-O 1D OF 017 0000 1111 
CTRL-P 16 10 | 020 0001 0000 
CTRL-Q ig iLil 021 0001 0001 4 
CTRL-R 18 te: 022 0001 0010 
CTRL-S = 19 Ke) | 023 0001 oor | 
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CTRL-T 


CTRL-U a | 025 0001 0101 
CTRL-V 0001 0110 
CTRL-W 0001 0111 
CTRL-X 0001 1000 
CTRL-Y 25 19 031 0001 1001 
CTRL-Z | 26 1A 032 air 0001 1010 
i 
CTRL-[ (ESCAPE) pig 1B 033 0001 1011 
CTRL-\ 28 re 034 0001 1100 
CTRL-] Dig, 1D 035 0001 1101 
CIRL-* 30 1E 036 0001 1110 
CIREs 31 037 0001 1111 
SP (SPACEBAR) a2 20 040 0010 0000 
! (EXCLAMATION MARK) S15) 21 041 0010 0001 
"(DOUBLE QUOTATION MARK) 34 7 22 042 0010 0010 
# (NUMBER SIGN) SD zi Ose 043 | 0010 0011 
$ (DOLLAR SIGN) 36 24 044 | 0010 0100 al 
% (PERCENT SIGN) eM) 25 045 0010 0101 
ess See 

AC a) 38 26 046 0010 0110 
' (SINGLE QUOTATION MARK) Shy 0010 O111 
( (LEFT PARENTHESIS) 40 sce 
) (RIGHT PARENTHESIS) 
* (ASTERISK) oe 
+ (PLUS SIGN) 0010 1001 
, (COMMA) a4 — 0010 1100 
- (HYPHEN/MINUS SIGN) 45 [os 0010 1101 
. (PERIOD) 46 0010 1110 
/ (SLASH) 47 pA 057 
0 48 30 060 0011 0000 
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—_ 


Oo] o;ns]~ an] nn] &] w]n 


: (COLON) 
; (SEMICOLON) 


< (LESS THAN SIGN) 

= (EQUAL SIGN) 

> (GREATER THAN SIGN) 
? (QUESTION MARK) 


0011 0001 


061 
0011 0010 


0011 0011 


a2 34 064 0011 0100 
0011 0101 
0011 0110 


of 067 0011 0111 


on 10 
58 072 0011 1010 
59 073 


60 3C 074 


53 35 065 


0011 1011 
0011 1100 


0011 1101 


0011 1110 


0011 1111 


79 4F 117 
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Q ls oe 51 121 | 0101 0001 
R 82 52 122 | 0101 0010 
S | 33 53 123 | 0101 0011 
as SE ame 
T 84 54 124 | 0101 0100 
U 85 55 125 | 0101 0101 
V [ee 56 126 | 0101 0110 
W 87 57 127 | 01010111 
x 88 58 130 | 0101 1000 
Y 89 59 131 | 0101 1001 
Z 90 5A 132 | 0101 1010 
91 5B 133 | 0101 1011 
\ (BACKSLASH) 92 5C 134 | 0101 1100 
] (RIGHT SQUARE BRACKET) 93 5D 135 | O101 1101 
» (CIRCUMFLEX) 94 0101 1110 
_(UNDERSCORE) 95 O101 1111 
* (GRAVE ACCENT MARK) 96 0110 0000 
a 97 61 141 | 01100001 
b | 98] 6 142 | 01100010 
¢ oo 143 | 01100011 
108 6C 01101100 | 
m 109 6D 0110 1101 
ra: 0110 1110 
fe. 0 Se ee 0110 1111 
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Zz 122 
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ii 0111 1010 


{ (LEFT BRACE BRACKET) 123 


| (VERTICAL LINE) 124 


} (RIGHT BRACE BRACKET) WD) 


~ (TILDE) 126 
DEL (DELETE KEY) 127 


ive] 
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Abbreviations, 150 

Absolute pathname, 89 

Access time, | 1 

Action options, 190, 192-194 

Adding text, 62-63 

ADD program, 385-390 

Address, electronic, 8 

A key, 62-63 

a key, 62-63 

alias command, 251-252, 262, 457 

Alphabetic buffers, 144 

American Standard Code for 
Information Interchange 
(ASCII), 7-8 

Ampersand (&), 233-234 

Anonymous FTP, 437-439 

-a option, 236, 413 

Appending files, 170 

append variable, 291—292 

Application software, 17. See also 
Menu-driven applications 

Arguments, 38, 328 

Arithmetic and logic unit, 6 

Arithmetic operations, 345-348 

Arrow keys, 59-60, 65-68, 78 

ASCII, 7-8 

ASCII table, 483-487 

asksub variable, 292 

Assembler language, 302 

Assembly language, 21 

* metacharacter, 187-188 

at command, 415-417, 440, 457 

-atime option, 191-192 

AT&T, 23 

autoindent option, 147-148 


Background processing, 221, 233-234 

Backslash (\), 222, 224, 321 

Backspace key, 46, 65 

banner command, 414415, 440, 457 

bash command, 257-258, 359, 472 

Batch operating systems, 16, 21 

Beginners All-purpose Symbolic 
Instruction Code (BASIC), 303 

Beginning of files, 194-195 

bell command, 435 

Bell Laboratories, 21 


Berkeley UNIX, 23 

Binary form, 301 

bin directories, 87 

Bits, 7 

b key, 67 

Boolean options, 146 

Boot block of disk, 203 

Booting the system, 48 

-b option, 41, 243, 413, 425, 458 

Bourne again shells. See Korn and 
bourne again shells 

Bourne shells, 47 

[ | metacharacter, 188-189 

Brackets ([ ]), 332 

Branching, multiway, 376-378 

Broadcasting messages, 274-275 

Buffer, 76, 141-144 

Built-in commands, 46, 220 

Bytes, 7 


calendar command, 42, 50, 418-419, 
440, 458 

cancel command, 113-114, 118, 458 

Canned error message, 384 

case construct, 376-379 

Case sensitivity, 32, 37 

cat command, 109-110, 168-170, 458 

Category testing, 337-342 

cat -n command, 315 

C compiler, 308 

cd command, 93, 118, 458 

CDpath variable, 231 

Central processing unit (CPU), 5-6, 
11, 418 

Chaining commands, 234-235 

Change mode keys, 77 

Change operator, 140-141 

Change repetition, 72-73 

Changing text, 134-136 

Channel capacity, 11 

Characters, erasing, 46 

Child, 86, 258 

Chips, memory, 7 

chmod command, 317-319, 359, 
428-429, 458 

Clearing screen, 322 

COBOL, 303 
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Code, 304 
Command-driven user interface, 14, 27 
Command execution, 220-221, 232 
Command index, 449-452 
Command index by category, 453-455 
Command languages, 15, 315 
Command layer, 14-15 
Command line, 36-38, 328-331 
Command mode, 57, 60, 66—75 
Command option, 129-130 
Commands 
built-in, 46, 220 
chaining, 234-235 
for communication, 295-297 
executing, 323-324 
for file system, 118-120, 206-211 
FTP, 432-433 
grouping, 233 
history list of, 254-256 
for logging in and out, 50-51 
miscellaneous, 440-443 
to run later, 415-417 
sequencing, 232—233 
shell, 262—264, 355, 359-360 
for shell script applications, 
404-406 
tilde escape, 281-284 
type of, 417 
for vi editor, 76-79, 156-157 
See also entries for specific 
commands 
Command substitution, 232, 327-328 
Comments, 326 
Common Business Oriented Language 
(COBOL), 303 
Communication, 269-298 
command summary for, 295-297 
electronic mail and, 276-281 
mailx command mode and, 285-291 
mailx environment and, 291—294 
mailx input mode and, 281-285 
messages and, 272-273, 274-275 
news and, 273-274 
outside local system, 294 
two-way, 271-272, 275-276 
Compilers, 302, 305 
compress command, 439-440, 458 
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Computers, 1-18 
hardware for, 4-9 
overview of, 3-4 
process operations of, 10-11 
software for, 12-17 
Contents of files. See File system 
Control unit, 6, 10 
-c option, 197-198, 422 
Copying 
files, 169-170, 175-179 
text, 134-136, 139-140 
Correcting mistakes in programs, 
308-309 
Correcting text, 68, 78 
Counting words, 184-185 
cp command, 175-179, 206, 458 
C programming, 21, 303, 306-309 
C++ programming, 303 
CPU, 5-6, 11, 418 
Creating directories, 93-97 
Creating files, 168-169 
CRT (cathode ray tube), 9 
crt variable, 292 
crypt command, 430, 439, 441, 459 
C shells, 47 
Current directory, 89 
Cursor movement keys, 59-60, 65, 
66-68, 78 
Cursor positioning keys, 144-145 
Cut-and-paste operations, 134-136, 156 
cut command, 196-198, 206, 459 
Cycles, 10-11 


Data representation, 7-8 
Data transfer rate, 11 
Date and time, 104, 415 
date command, 38, 50, 459 
dd keys, 69-71 
Dead variable, 292 
Debugging, 355-358 
Default error device, 308 
Delays, timing, 235 
DELETE program, 398-400 
Deleting 
files, 115=117 
mail, 288-289 
operator for, 137-138 
text, 68-71, 134-136 
Delimiter character, 199, 389-390 
dev directories, 87 
Development, program. See Program 
development 
Device-independent input and output, 27 
df command, 411, 441, 459 
Dictionary file, 425-426 
Digital Equipment Corp. (DEC), 21 
Direct access, 9 
Directories, 86—109 
creating, 93-97 
files in, 85 
home, 88, 93, 204 
important, 87-88 
invisible files in, 105—106 
listing via ls command, 98-105 


multiple options and, 107-109 
pathnames for, 89-92 
permission mode of, 429 
removing, 98 
working, 88-89, 92, 93 
Disks, 5, 85, 203, 411-414 
Displaying 
files, 109-110 
mail, 286-288 
news, 273-274 
DISPLAY program, 390-394 
Display terminal, 9. See also Terminals 
Distributing files, 420-424 
Documentation, 326 
$ key, 67 
-d option, 112, 198, 199, 243 
. (dot) command, 323-324, 359, 459 
. (dot) key, 72-73 
.exre file, 151-152 
-mailre file, 293-294 
Double quotation marks (“), 224 
du command, 412-414, 441, 459 


echo command, 221-223, 262, 
321-322, 460 
Editing multiple files, 130-134 
Editor, 55—56. See also vi editor 
Editor variable, 292 
EDIT program, 385 
e key, 67 
Elapsed time, 417-418 
Electronic address, 8 
Electronic mail (e-mail), 276-281 
Embedded spaces, 230 
Encryption, file, 430 
Ends of files, 195-196 
Environment 
operating system, 15-16 
variables for, 226 
vi editor, 147-149, 157 
Environmental control, 221 
Env variable, 248 
-e option, 222-223 
Equal sign (=), 327 
Erasing characters, 46 
Error messages, 308, 384 
ERROR program, 384-385 
Error, standard, 309 
Errors, typing, 45-46 
Escape characters, 321. See also echo 
command; Tilde (~) escape 
commands 
escape variable, 292 
Escaping metacharacters, 223-226 
etc directories, 88 
Event numbers, 257 
! mark, 152-153 
-exec option, 193 
exec routine, 259 
Executable code, 304 
Executable programs, 304-306 
Executing commands, 323-324 
Executing shell scripts, 316-319 
Execution, command, 220-221, 232 


Execution cycle, 11 

ex family of editors, 127 

exit command, 331, 359, 460 
Exiting mailx, 280-281 

export command, 247-248, 262, 460 
expr command, 346-347, 359, 460 
.exre file, 151-152 

Extensions, filename, 91 

External storage, 9 


fc command, 254-256, 262 
Fields, sorting on, 244-246 
Filename extensions, 91 
Filename substitution, 221 
Files. See also File Transfer Protocol 
(FTP) 
compressed, 439-440 
dictionary, 425-426 
encryption of, 430 
executable, 317-319 
library, 304 
mailing, 284-285 
mailrc, 293-294 
from other systems, 435-436 
.plan and .project, 420 
saving and distributing, 420-424 
security of, 428-429 
startup, 246-248 
test command and, 340-342 
transfer to other systems, 438-439 
File system, 83-123, 161-214 
beginning of files in, 194-195 
command summary for, 118-120, 
206-211 
copying in, 175-179 
counting words in, 184-185 
creating directories in, 93-97 
deleting files from, 115-117 
directories in, 86-91 
disk organization for, 85 
displaying contents of, 109-110 
ends of files in, 195-196 
file types in, 85 
finding in, 190-194 
hierarchical, 27 
internal tracking by, 202-206 
joining files in, 198-200 
linking in, 181-183 
listing directories in, 98-109 
moving in, 179-181 
name substitution in, 186-189 
pagers in, 200-202 
pathnames in, 92 
printing, 110-115, 170-174 
reading, 163-165 
removing directories from, 98 
selecting parts of, 196-198 
shell redirection in, 165-170 
File transfer mode commands, 435 
File Transfer Protocol (FTP), 431-439, 
441-442 
find command, 207, 461 
Finding files, 190-194 
finger command, 419-420, 441, 461 
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Firmware, 7 

Flags for vi editor, 145-152 
folder variable, 292-293 

-f option, 197, 236, 422 

Fork, 258-261 

For loop, 349-351 

Formatter, text, 55—56 

Formula Translator (FORTRAN), 303 
Forward slash (/), 72, 89, 90 

ftp open command, 434-435, 462 
Full pathname, 89 


General Electric Corp., 21 

getty program, 48 

Gigabytes, 8 

Graphical user interface (GUI), 14, 27 
Grave accent mark (~), 225, 232 
greetings program, 378-379 

grep command, 240-242, 263, 463 
Group, file, 104 

Grouping commands, 233 


hang-up signal, 368 

Hard coded error message, 384 

Hard copy, 9 

Hardware, 4-9 

hash command, 435 

head command, 194-195, 207, 463 

header variable, 293 

Help, 41, 43-45, 50, 75, 155, 463 

Hidden files, 105-106, 189 

Hierarchical directory structure, 
86-87, 94 

Hierarchical file system, 27 

Hierarchy chart, 379-380 

High-level languages, 302-303 

history command, 252-253, 263, 463 

Histsize variable, 248 

h key, 67 

Home directory, 88, 93, 204 

Home variable, 228-229 

Hyphen (-), 195 


Icons, 14, 27 

if-then construct, 332-333 

if-then-elif construct, 334-336 

if-then-else construct, 333-334 

ignorecase option, 148 

ignoreeoff option, 249 

I key, 61-62 

i key, 61-62 

i-list block of disk, 203 

Inhibiting messages, 272-273 

init process, 48, 259 

i-node list, 202 

i-node number, 202 

i-nodes, 203 

Input and output, device-independent, 
2 

Input devices, 5 

Input mode, text, 57, 60-65 

Input redirection, 167 

Inserting text, 61-62 

Instruction cycle, 10 


Instruction pointer register, 10 

Interface, user, 14, 27-28 

Internal Field Separator (IFS) 
variable, 229 

Internal file tracking, 202—206 

Internal memory, 6-9 

Interpreters, 302, 305-306 

Interrupt character, 46 

interrupt signal, 368 

Invisible files, 105—106 

Invoking shell scripts) 316-317 

-i option, 116, 177, 244 

I/O redirection, 221 


Java programming language, 303 
Joining, 153-154, 198-200 


Kernel layer, 14, 26 

Keyboard, 5 

Keys, cursor movement, 59-60, 66-68 

Kill character, 46 

kill command, 237-238, 263, 464 

kill signal, 368 

Kilobytes, 8 

Korn and bourne again shells, 47, 

248-258 

alias command and, 251-252 
command line and, 250-251 
commands history list in, 254-256 
event numbers added to, 257 
history command and, 252-253 
login and startup of, 256-257 
options for, 249 
prompt variable of, 257-258 
redoing commands in, 254 
variables in, 248-249 

ksh command, 359, 472 


Languages, 301-303, 315 
learn command, 43, 51, 464 
less command, 202 
let command, 348, 353-354, 359, 464 
Library files, 304 
Light pen, 5 
Line editor, 55, 250-251 
Line length, 149-150 
Lines 
copying, 136 
erasing, 46 
joining, 153-154 
moving, 135-136 
number of, 165 
opening, 64-65 
Link editor, 304 
Links, file, 104, 181-183 
Linux, 24 
alternative command options in, 
174, 414, 423 
alternative cp options in, 178-179 
alternative cut options in, 198 
alternative In options in, 183 
alternative mv options in, 181 
alternative options to grep 
command, 242 


alternative options to tee 
command, 239 
alternative paste options in, 200 
alternative pr options in, 172 
alternative tail options in, 196 
alternative we options in, 185 
help option in, 41 
Ipr command in, 113 
pager in, 202 
vi editor help in, 75 
vim editor for, 155 
List 
commands history, 254—256 
directories, 98-109 
i-node, 202 
| key, 67 
In command, 181-183, 207, 464 
Load module, 304 
Local variables, 226 
lock1 program, 365-367, 373-376 
Logging in and out, 29-52, 256-257, 
322-323 
calendar display and, 42 
command line and, 36-38 
command summary for, 50-51 
date command and, 38 
help and, 43-45 
password changes for, 32-36 
process of, 31-32, 48-50 
shells and utilities and, 46-48 
typing mistakes and, 45-46 
user information and, 38-41 
Logic unit, 6 
Loop constructs, 348-355 
Low-level languages, 302 
Ip command, 110-113, 118, 170, 464 
lpr command, 113, 118, 464 
Ipstat command, 114-115, 119, 464 
ls command, 98-105, 119, 464 


Machine language, 302 
Macros, 150-151 
magic option, 148 
Magnetic disks, 5 
Mailboxes, 277 
Mailcheck variable, 230 
-mailre file, 293-294 
Mail variable, 230 
mailx 
command mode for, 285-291, 
295, 466 
environment of, 277, 291-294 
input mode for, 281-285 
tilde escape commands for, 296, 
467 
Mainframe computers, 3 
Main memory, 7, 9, 13 
make utility, 310 
Management, process, 258-261 
man command, 38, 44-45, 51, 467 
mbox file, 277 
Mbox variable, 293 
Measurement, performance, 11 
Megabytes, 8 
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Memory 
buffer for, 76 
capacity of, 16-17 
internal, 6—9 
main, 13 
virtual, 17 
Menu-driven applications, 379-404 
ADD program as, 385-390 
DELETE program as, 398-400 
DISPLAY program as, 390-394 
EDIT program as, 385 
ERROR program as, 384-385 
REPORT_NO program as, 402-404 
REPORTS program as, 400-401 
ULIB program as, 380-384 
UPDATE program as, 394-398 
Menu-driven user interface, 14, 27 
mesg command, 272—273, 296, 467 
Messages, 272-273, 274-275, 374-376 
Metacharacters, 186-189, 222, 
223-226, 232-235 
MFLOPS (millions of floating-point 
operations per second), 11 
Microcomputers, 4 
Minicomputers, 4 
Minus sign (-), 40 
MIPS (millions of instructions per 
second), 11 
Mistakes, 45—46, 308-309 
mkdir command, 94—97, 120, 467 
Mnemonics, 302 
Model, operating system, 14—15 
Monitor, 9 
-m option, 112 
more command, 200-202, 208, 468 
Mouse, 5 
Moving, 134-136, 179-181 
-mtime option, 192 
Multics, 21 
Multiple files, editing, 130-134 
Multitasking, 15, 27 
Multiusers, 15—16, 27 
Multiway branching, 376-378 
mv command, 179-181, 208, 468 


Named buffers, 144 
-name option, 190-191 
Names F 
command, 37 
file and directory, 90-91, 104-105 
login, 31 
substitutions of, 186-189 
-newer option, 192 
New password, 33 
news command, 273-274, 296, 468 
noclobber option, 249 
nohup command, 237, 263, 468 
Nonvolatile storage, 9 
-n option, 112, 244, 357-358 
Novel, Inc., 25 
nroff utility, 55 
Numbered buffers, 141-144 
number options, 148 
Numbers 


event, 257 

i-node, 202 

page, 165 

process ID, 235-236 
Numeric options, 146 
Numeric values, 338-339 


Object code, 304 
Object-oriented programming 
(OOP), 303 
O key, 64-65 
0 key, 64-65 
-ok option, 193-194 
Old password, 33 
Online manual, 44-45 
-0 option, 244 
Opening lines, 64-65 
Operating system, 13-16. See also Unix 
operating system 
Options, 37 
at, 416-417 
action, 190, 192-194 
autoindent, 147-148 
-c, 422 
command, 129-130 
command line editing, 250 
cp, 176-179 
cut, 196-198 
du, 412-414 
echo, 221-223 
fe; 255 
find, 190-192 
finger, 420 
formats as, 146-147 
grep, 240-242 
head, 194-195 
ignorecase, 148 
Ip, 111-113 
Ipr, 113 
Is, 101-103 
magic, 148 
mailx, 280-281 
more, 200-202 
multiple, 107-109 
mv, 180-181 
-name, 190-191 
news, 273-274 
number, 148 
-p, 96 
—parents, 97 
paste, 198-200 
pr, 171-174 
ps, 236 
read only, 128-129 
report, 148-149 
rm, 116-117 
scroll, 149 
shell, 249, 356-358 
shiftwidth, 149 
showmode, 149 
-size, 191 
sort, 243-244 
spell, 424-425 
tail, 195-196 


tar, 421-422 

tee, 239 

terminal, 369-370 

terse, 149 

for vi editor, 145-152 

vi invocation, 128-130 

we, 185 

wrapmargin, 149-150 
Output devices, 9 
Output redirection, 165-167 
Output, splitting, 238-239 
Owner, file, 104 


Page number, 165 

Pagers, 200—202 

Pager variable, 292, 293 

Pages, 17 

Paging keys, 156 

Parameters, 328-331, 342-345 

Parent, 86, 258 

Parentheses ( ), 233 

—-parents option, 97 

Pascal, 303 

Passwords, 32-36, 51, 427-428, 468 

paste command, 198-200, 209, 468 

Path modification, 323-324 

Pathnames, 89-92, 190 

Path variable, 230 

Pattern search, 72 

PGss4 

Performance measurement, | 1 

. (period) key, 72-73 

Permission mode, directory, 429 

Personal computers, 4 

pg command, 163-164, 209, 468 

Pipe operator, 234-235 

Pipes, 221 

P key, 136 

p key, 136 

.plan files, 420 

PL/1 language, 21 

Plus sign (+), 195 

-p option, 96 

Portability of UNIX, 26 

Portable Operating System Interface for 

Computer Environment 

. (POSIX), 24 

pr command, 170, 210, 470 

Printing files, 110-115, 170-174 

-print option, 193 

Private mailbox, 277 

Processes, 26 

Process ID number, 235-236 

Processing, background, 221, 233-234 

Process management, 258-261 

Process operations of computers, 

10-11 

Processor unit, 5-6 

Process status, 235-236 

Program development, 299-311 
C program example, 306-309 
languages for, 301-303 
mechanics of, 304—306 
tracking utilities for, 310 
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Programs, 12, 46. See also Menu- 
driven applications 

.project files, 420 

Prompts, 32, 257-258 

Prompt strings, 230-231 

pr options, 171-174 

ps command, 235-236, 263, 471 

PS1 variable, 230 

PS2 variable, 230-231 

Punch cards, 21 

put command, 438 

pwd command, 92, 120, 471 


q command, 280-281 

:q command, 74 

:q! command, 74 

Q key, 200-202 

q key, 200-202 

-q option, 40 

? key, 72 

? metacharacter, 186-187 

quit command, 129 

Quit commands, 79 

quit signal, 368 

Quotation marks (‘), 224-225, 
327, 342 

Quoting metacharacters, 223-226 


Random access device, 9 
Random access memory (RAM), 7 
r command, 264 
read command, 324-326, 359, 471 
Reading 

files, 163-165 

inputs, 324-326 

mail, 278-280, 286-288 
Read only memory (ROM), 7 
Read only option, 128-129, 163 
Real time, 417-418 
Record retrieval, 390 
record variable, 293 
Recover command, 155 
Recovery, 69-71, 154-155 
Recursive search, 190 
Redirection 

VOR221 

shell, 165-170 

of standard error, 309 
Redoing commands, 254 
Re-enter new password, 33 
Registers, 6, 10 
Regular files, 85 
Relational operators, 347-348 
Relative pathname, 90 
Reminders, 418-419 
Removing directories, 98 
Repeating changes, 72-73 
Replacing, 71-72, 154 
Replying to mail, 290-291 
REPORT_NO program, 402-404 
report option, 148-149 
REPORTS program, 400-401 
Resetting traps, 369 
Resident modules layer, 26 


Resource manager, 13 
Return key, 65, 67, 200 
Ritchie, Dennis, 21 

R key, 71-72 

r key, 71-72 

rm command, 120, 471 

rmdir command, 98, 120, 471 
rm options, 116-117 

Root, 429 

Root directory, 86 

-r option, 116-117, } 71-178, 244 
r (redo) command, 254 


Santa Cruz Operation (SCO), 25 
Saving, 289-290, 420-424 
sbin directories, 87 
Scanner, 5 
SCCS utility, 310 
Scope keys, 156 
Scope of operators, 137-141 
Screen, clearing, 322 
Screen editor, 55 
Scripts, shell, 28, 221, 316-326 
executable files and, 317-319 
executing commands in, 323-324 
invoking, 316-317 
logging off, 322-323 
reading inputs in, 324-326 
special characters in, 321-322 
scroll option, 149 
Search commands, 79 
Searching, 154, 240-242 
Search option, 190 
Search, pattern, 72 
Secondary storage, 9 
Security, 35, 427-430 
Semicolon (;), 232—233 
Sending mail, 278, 285 
Sequencing commands, 232-233 
Service layer, 14-15 
Session, 31, 434435 
set command, 146-147, 226-227, 
264, 471 
sh command, 316, 359, 472 
Shell escape command, 436-437 
Shell programming, 313-361 
arithmetic operations in, 345-348 
category testing in, 337-342 
command line parameters in, 
328-331 
command summary for, 359-360 
conditions and tests in, 331-337 
debugging, 355-358 
introduction to, 315-319 
loop constructs in, 348-355 
parameter substitution in, 342-345 
scripts in, 319-326 
variables in, 326-328 
Shells, 15, 215-267 
command summary for, 262-264 
displaying information in, 
221-223 
functions of, 220-221 
korn and bourne again, 248-258 


mailx variable in, 291-293 
metacharacters in, 223-226, 
232-235 
process management and, 258-261 
process status and, 235-236 
redirection of, 165—170 
searching and, 240-242 
sorting and, 242-244, 242-246 
standard error redirection and, 309 
starting, 219-220 
startup files and, 246-248 
terminating processes and, 
237-239 
timing a delay in, 235 
as user interface, 27—28 
using, 46-48 
variables of, 226-231 
vi editor commands for, 152-153 
Shell script applications, 363-407 
ADD program as, 385-390 
command summary for, 404-406 
DELETE program as, 398-400 
DISPLAY program as, 390-394 
EDIT program as, 385 
ERROR program as, 384-385 
hierarchy chart as, 379-380 
internal signals and, 367-370 
lock] program as, 365-367 
menu-driven, 379-404 
multiway branching and, 376-378 
record retrieval as, 390 
REPORT_NO program as, 
402-404 
REPORTS program as, 400-401 
terminals and, 371-376 
ULIB program as, 380-384 
UPDATE program as, 394-398 
Shell variable, 231, 293 
shiftwidth option, 149 
showmode option, 149 
Signals, 237-238, 367-370 
Single quotation marks (*), 224-225 
Single-tasking operating system, 15 
Size of file, 104 
-size option, 191 
sleep command, 235, 264, 472 
Soft copy, 9 
Software, 12-17 
Solaris, 24 
-s option, 414 
sort command, 242-246, 264, 472 
Source code, 304 
Spacebar, 65, 200 
S (parameter), 343-345 
Special files, 85 
Specified field sorting, 244-246 
Specifying page or line number, 165 
Speed, CPU, 11 
spell command, 443, 472 
Spelling correction, 424-426 
Splitting output, 238-239 
Standard error, 309 
Standard error device, 309 
Standard output device, 309 
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Standard prompt, 32 
Standards, UNIX, 24 
Standard variables, 226 
Startup, 246-248, 256-257 
Status line, 57 
Status, process, 235-236 
Storage, external, 9 
String options, 146 
String values, 339-340 
Structure, 86-87, 94, 203 
Structured programming, 303 
stty command, 369-370, 405, 473 
Substitution 
command, 232, 327-328 
filename, 221 
name, 186-189 
parameter, 342-345 
Sun Microsystems, Inc., 24, 303 
Super block of disk, 203 
Supercomputers, 3 
Superuser, 429 
Swap space, 17 
Syntax error, 308 
System mailbox, 277 
System profile, 246-247 
System services, 28 
System software, 12-17 
System time, 418 
System V Interface Definition 
(SVID), 24 
System V, UNIX, 23 


Tab key, 65 
tail command, 195-196, 211, 473 
talk command, 275-276, 296, 473 
tar command, 420-424, 443 
tar-format, 439, 472 
tee command, 238-239, 264, 474 
Terminals, 9, 369-370, 371-376 
Terminating, 46, 237-239, 331 
Term variable, 231 
terse option, 149 
test command, 336-342, 360, 474 
Testing, 331-342 
Text 

correcting, 68, 78 

deleting, 68-71 

formatting, 55-56 

inputting, 57, 60-65 

replacing, 71-72 
Thompson, Ken, 21 
Tilde (~) escape commands, 225, 

281-284, 296 

time command, 417-418, 443, 474 
Time, date and, 104, 415 
Time-sharing operating system, 16 
Timing delays, 235 
Tmout variable, 248 
-t option, 112-113, 411, 422 
Torvalds, Linus, 24 
Touch screens, 5 


tput command, 371-373, 405, 475 

Tracking utilities, 202-206, 310 

Transfer rate of data, 11 

trap command, 368-369, 406, 475 

“Tree” directory structure, 86-87, 94 

troff utility, 55 

Two-state machines, 6 

Two-way communication, 271-272, 
275-276 

type command, 417, 443, 475 

-type option, 191 

Typing mistakes, 45-46 

TZ variable, 231 


U key, 71-72 
u key, 69-71 
ULIB program, 380-384 
uncompressed command, 439-440 
undelete command, 289 
Undo command, 68 
UNIX operating system, 19-28 
features of, 26-28 
history of, 21-24 
Linux and, 24 
overview of, 25—26 
Solaris and, 24 
UnixWare and, 25 
unset command, 226-227 
ntil loop, 354-355 
PDATE program, 394-398 
ser ID, 31 
ser information, 38-41 
ser interface, 14, 27—28 
ser profile, 247—248 
sers, 419-420 
User’s Manual, 44-45 
User time, 418 
usr directories, 87 
Utilities, 28, 46-48, 310. See also File 
system; Shells 
Utility layer, 26 


ete etaheceke, 


Values, 227-228, 330, 338-340 
Variables 
empty, 342 
prompt, 257-258 
shell, 226-231, 326-330 
VDT (video display terminal), 9 
vedit editor, 56 
vi editor, 53-81, 125-160 
access to, 58-59 
buffers in, 141-144 
change mode keys, 478 
change repetition in, 72-73 
command summary for, 76-79, 
156-157 
correcting text keys, 478 
cursor movement keys in, 59-60, 
66-68, 479 


cursor positioning keys in, 144-145 


cut-and-paste keys, 480 


customizing, 145-152 
deletion in, 68-71 
description of, 55-57 
editing multiple files in, 130-134 
exiting, 73-74 
file recovery in, 154-155 
invoking, 127-130 
joining lines in, 153-154 
Linux help for, 75 
memory buffer for, 76 
paging keys, 480 
pattern search in, 72 
quit commands, 479 
read only version of, 163 
rearranging text in, 134-136 
scope keys, 480 
scope of operators in, 137-141 
search commands, 479 
searching and replacing in, 
71-72, 154 
setting environment of, 147-149, 481 
shell commands in, 152-153 
summary of commands, 477-481 
text correction in, 68 
text input mode in, 60-65 
view command, 129, 163 
view editor, 56 
Virtual computer, 26 
Virtual memory, 17 
vi-style command line editor, 250-251 
Visual variable, 249, 293 
Volatile memory, 7 
-v option, 357, 422, 425 


Wait routine, 259 

wall command, 274-275, 297, 476 
we command, 184-185, 210, 476 
:w command, 74 

While loop, 351-354 

who command, 38-41, 51, 419, 476 
w key, 67 

-w option, 112 

Word count, 184-185 

Word size, 8 

Work buffer, 76 

Working directories, 88-89, 92, 93 
:wq,command, 73-74 

wrapmargin option, 149-150 

write command, 271-272, 297, 476 
Writing to multiple files, 133-134 


X command, 280-281 
x key, 68-69 
-x option, 356-357, 423, 425 


Yank operator, 139-140 
yy operator, 136 


0 (zero) key, 67 
ZZ command, 74 
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